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THE NEW YORK CITY PASSENGER TRAFFIC for 1391, 
full returns for which have just been compiled, con- 
tinue to show a large increase over the preceding 
year. The total number of passengers per year on 
all street and elevated lines is now nearly 431,000,000 
per year, which is as nearly as may be double what 
it was only 11 years ago, in 1880. The full figures, 
to which we add 1880 and 1890 for comparison, are in 
thousands of passengers, as follows: 








1880. 1890. 1891 
Elevated railways ..... 60.832 185,834 291,202 
Surface streetrailways. 150,390 218,565 229,851 
Wee 8 211,222 “404,399 «430,858 
Population........... mM — 1,710,715 1,772,000 
Trips per inhabitant... 178.2 235.9 242.9 


In 1890 the traffic of the Suburban Elevated Rail- 
way is not included, though it is for 1891, that line 
having been absorbed by the Manhattan Railway. 
Its traffic in 1891 was 4,488 thousands of passengers, 
and about 3,000, we believe, in 1890, The population 
we give for 1890 is that of the city enumeration. not 
the United States census, it being pretty clear that 
the former approaches more nearly to the true mean 
population. 





ACCIDENTS TO PERSONS on the New York City 
surface and elevated railways aggregated last year 30 
killed and 131 injured, against 19 killed and 139 in- 
jured the year before. The population of the city is 
in round numbers one-fortieth part that of the whole 
country. Consequently this is at the rate of 1,200 
killed and 5,249 injured for the whole population, 
which is approximately equal tothe total number 
of | crsonal casualties from railway train accidents. 
Bu> +t 2 miles per passenger the total street passen- 
gev mileage of the city was last year 861,706,000, that 
for the entire country on ordinary -railways being 
12,521,565,000, or 143 times as great. 





A TUNNEL TO DIVERT WATER FROM THE GRAND 
RIvER to the eastern slope of the Rocky Mts., is 
the subject of a press dispatch from Fort Collins, 





Col. The water is to be used for irrigation and is to 
be projected by the Water Storage & Supply Co. 
Water is to be “conveyed to the plains by small 
creeks and prehistoric streams to a natural reser- 
voir which will hold millions of gallons of water.” 
The dispatch very correctly characterizes this as 
‘the most gigantic irrigation scheme ir the history 
of the West,” and adds that the people of western 
Colorado threaten a lawsuitifthe scheme is carried 
out, since the Grand Riveris their main source of 
supply. Itdoes notseem probable that either side 
will need to engage counsel very soon. 


IMMIGRATION is increasing largely, having been 
45,172 in August against 37,387 in the previous year, 
an increase of 20%; For the eight months ending 
with August the increase is 24 Italian immigra- 
tion has fallen off about 25%, perhaps as an effect of 
the New Orleans incident. The principal increase is 
in Russian and Polish immigration, which is now 
about 24% of the whole. Not less than 416,570 immi- 
grants have come to this country within eght 
months. It isgenerally expected, and we hope with 
reason, that measures to check this immigration, in 
its undesirable elements at least, will be passed by 
the next Congress. 


THE MARSH LAND BACK OF ATLANTIC City, N. J., 
is to be reclaimed, and three powerful dredging ma 
chines are reported as ready tocommence work next 
month. As outlined, the Hydraulic Dredging and 
Improvement Co. will use centrifugal pumps and 
force the material through pipes on pontoons toa 
bulkhead line. The 90 acres to be thus reclaimed 
will be used for building purposes. 


THE HYDROGRAPHIC SURVEY OF THE GREAT 
LAKEs, referre | to as about to be made by the Hy- 
drographie Bureau of the Navy Department in our 
issue of Oct. 17, seems to have little foundation. A 
correspondent calls attention to the fact that the U. 
S. Engineer Corps completed a thorough hydro- 
graphic and topographic survey of the Great Lakes in 
1880 and issues charts to mariners from the U.S. 
Engineer's office at Detroit, Mich. We believe it is 
the case that the ilydrographic Bureau of the Navy 
is by law prohibited from making surveys of the 
navigable waters on the coast of the United States 
in order to prevent it from duplicating the work 
done by the Coast Survey. As the survey of the in- 
land navigable waters of the United States is the 
duty of the Government engineers, it may be that 
the law also prohibits the Navy from duplicating 
this work. 


THE MOSTSERIOUS RAILWAY ACCIDENT of the week 
was a rear collision Oct. 26 at Thompson, near 
Glenwood, Minn., on the St. Paul, Minneapolis & 
Sault Ste. Marie Ry. A regular freight train was 
switching when it was run into by the second section 
or extra freight train. The caboose of the regular 
train was wrecked, avd 5 persons were killed. The 
second section is said to have been running ahead 
of its time. A head collision occurred Oct. 22 near 
Murray’s, Mo., on the Kansas City, St. Joseph & 
Council Bluffs R. R. A passenger and a freight train 
had orders to pass at that place, and the conductor 
of the passenger train seeing a freight train on the 
side track, gave orders to go ahead, without looking 
for the number of the freight, which was not the one 
he had orders to pass. In consequence that train 
was met later on. One man was killed, and several 
freight and cattle cars were wrecked. 


BRIDGE AND. TRESTLE ACCIDENTS are reported as 
follows: On Oct. 21 the falsework of the second span 
of the Potomac River bridge at Hancock, Md., gave 
way, throwing the uncompleted span into the river. 
Two men were killed and one injured. On Oct. 24a 
coal train on the Columbus & Western R. R. ran on 
to a burning trestle over Hatchett Creek near Good- 
water, Ala.; the train broke through the trestle and 
2 men were killed. On Oct. 24 a bridge or trestle on 
the Kansas City, Fort Scott & Memphis R. R. over 
Pearson Creek, near Springfield, Mo., gave way 
under a freight train and 23 cars were wrecked. On 
Oct. 25 seven trestles and bridges were burned on 
the Savannah division of the Central R. R. of Geor- 
gia. The fires are said to have been started by in- 
cendiaries. 


Mr. Sr. Eutas, in Alaska, has regained some 
thousands of its feet of height by the measurements 
of Mr. J. O. Russe. this year. In 1890 explorers in 


that region made measurements which reduced the 
height of the mountain to 15.428 ft Mr. Russe... 
in June last, measured a 3-mile base, and, while his 
ealeulations are not yet fully carried out, he says 
the height is bet ween 18,000 and 19,000 ft. The com- 
putations of the U. S. Coast Survey, in 1874, made 
this height 19,500 ft. Mr. Russe. ascended the 
mountain to a height of 14,500 ft.. thus surpassing 
his own record of lastyear and that of TopHAaM in 
1888, which was about 11,500 ft. 


THE ELECTRIC LIGHT ON THE SUEZ CANAL has re 
duced the average of time of transit through the 
canal as follows: Last year the average time was 24 
h. 6 m.; in 1889 it was 25 h. 50 m.; in IS88 it was 31 h. 
15 m.; in 1887, 33 h. 58 m., and in 1886 it was at least 
36 b. 


THE BRITISH COLUMBIA ARBITRATION CASE be- 
tween the Canadian Pacific Railway Co. and the 
Canadian government has been tinally settled by an 
award of $579,000 to the company, the claim having 
been for nearly $15,000,000 (its amount was never 
precisely formulated), and the expectation having 
been, probably, that from $4,000,000 to $5,000,000 
would be awarded, as indeed justice seemed to re 
quire. The taking of testimony began in the sum 
mer of 1888, and an immense volume of it has been 
taken, probably much more than was ever before 
taken in any similar litigation. The substance of the 
claim, some further details of which are given else 
where, was that the government had not so built 
the British Columbia section (which it undertook to 
complete and turn over free to the company, as part 
of the consideration for undertaking the enterprise) 
as to make it an ordinarily good and safe railway 
‘“‘up to the standard of the Union Pacific Railway 
as it was bound to do by agreement. 

THE FAST “STATE TRAIN” from New York to 
Buffalo, 440 miles, began running on Monday of this 
week, starting from New York 1! min. 15 sec. late. 
and arriving ip Buffalo3 min, late, a net loss of | 
min. 45 sec. The train consisted of five coaches in all 
weighing 178 net tons, the engine and tender weigh- 
ing 100 tons, 43 tonson drivers, as shown more 
in detail by the table in another column. This ex 
ceeded the proposed regular train by onecar, « 
heavy private car weighing8s8,400 Ibs. It is more 
than likely, however, that it may became necessary 
toadd another carto the regular train. Several 
successive miles were made in 53 seconds each, ending 
with a mile in 51*, seconds, all on alight down grade 
of about 20 ft. per mile. Theschedule speeds for the 
train are precisely as follows: 


lbistance ‘time, Minutes Speed be- 
miles. running. stop. tween stops. 
New York—Albany. 142.88 2:45 5 51. % 
Albany— Utica, . 67 1:48 2 5?.60 
Utica—Syracuse 53.17 1:06 5 419.09 
Syracuse-Rochester 80.38 1:24 2 57.41 
Rochester—Buffalo. 68.42 1:24 48 87 
Total ; 439. 52 8:26 4 42.12 
Average speed ine luding stops ‘ ‘ ... 50.72 


This is decidedly the fastest regular train in the 
world, besides having an extraordinarily long run. 
The “Royal Blue” train from Jersey City to Wash 
ington, the next fastest regular trainin the world, 
makes the run of 230 miles in 4 h. 48 min. or 47.92 miles 
perhour, including five stops aggregating 14 min. 
Excluding these stops the mean speed, as we figure 
it, is 50.37 miles per hour, though it is usually given 
as 514% miles per hour. The fastest English train 
from London to Edinburgh now makes the run (400 
miles) in 8 h. 30 min. or at the rate of 47.06 miles per 
hour, including four stops aggregating 35 min. Ex- 
cluding these stops the speed is 50.52 miles per 
hour. 

The weight of the train was as follows, in tons of 
2,000 Ibs.: 


Tone. 

Engine (4% tons on drivers).... peGtteede aes 1+. COD 
EE I Sic cunniane: 4h Sukdihn. onawdased ae 
Buffet, smoking car with baggage compartment. .... 37.6 
Two vestibule day cars, 27 tons GOCR ............0000--. 54.0 
PE UNG MEE na ib 06 v0 v04sasy th ekeae tend oabetanns Se 
IGE Cas vocGiucckcsusenenbade ecu cacésatiies hanes. OP 
LT de Us ncies ge ukeb sesenbaeesnanenanaamed eis «+. 278.0 


The private car was an exceptional load on the 
first trip, and the regular train is to consist of only 
131 tons behind the tender, or 231 tons in all, but 
this weight is liable to be at any time increased by 
another car, weighing perhaps 40 tons, as the traffic 
may demand. 
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The Richmond Main Drainage Works, 
England. 


(WITH INSET). 

In a late issue Engineering minutely describes 
and illustrates these works, and from this we make 
the following abstract : 

‘The works are intended to prevent the pollution 
of the Thames by sewage from Richmond, Mort- 
lake, Barnes, Kew and Petersham, with an aggre 
gate area of 4,983 acres and a population, in 1891, of 
41,548, These towns combined form the Richmond 
Rural Sanitary Authority. Hitherto the sewage has 


lampholes. Flushing is provided for from the 
Thames, at points where sewers commence, and the 
Holman-Keeling patent sewer gas destructor was 
used co insure ventilation. The size of the sewers 
was calculated upon the basis of excluding from 
them as much rainfall and subsoil water as pos- 
sible, and they are only intended to receive a limited 
quantity of such water in addition to the sewage 
proper. They will dispose of the sewage of @ popu- 
lation of 80,000. The outfall sewer has a discharging 
capacity of 11,000,000 galls. in 24 hours. 

When the sewage reaches the disposal works it 
passes through a strainer of iron rods into the 


GENERAL MAP OF RICHMOND MAIN DRAINAGE DISTRICT 


been discharged direct into the River Thames, or 
partly retained in cesspools connected with the 
houses, 

The sewage, after having been collected in the 
system of sewers shown onthe map, with their dia- 
meters and grades, flows by gravitation to a point 
on the Thames in the northeast corner of the parish 
of Mortlake, where the invert of the outfall sewer 
and pump chamber is 25 ft. below ordnance datum. 
The dry weather flow from the present population is 
estimated at 2,500,000 galls. per day, and the wet 
weather flow at 5,750,000 galls. per day. This dis- 
posal area covers 11 acres, of which only 7 acres are 
now in aan. It is low-lying ground, with the sur- 
face only 24¢ ft. above ordinary high water. An em- 
hbankment protects the site against floods. 

The collecting sewers vary from 12 ins. to 
40 ins. in diameter; are circular and constructed, 
according to the situation, of stoneware socket 
pipes, laid in and surrounded with Portland ce- 
ment conerete, cast-iron socket pipes laid in 
the same way, and in Portland cement con- 
crete sewers lined with radiating Staffordshire 
blue brick inverts and gault brick arches. The 
stone and iron pipes were surrounded by 6 ins. of 
concrete and the brick sewers by 8 ins. of concrete. 
The iron pipes were used where the ground was 
treacherous, particularly along the river bank, 
where the ground showed a tendency to slip. The 
gradients were self-cleansing, varying from 1 in 250 
fer the smallest sewer, to 1 in 1,200 for the largest. 
The total length of main intercepting sewer was 
tive miles, and the depth underground varied from 
20 to 45 ft. The sewers were nearly all laid in the 
London clay, and they were generally constructed 
in tunnels down through this clay and worked from 
the shafts, which were later used for manholes and 


pump chamber, in which there are three sets of sin- 
gle-acting plunger pumps of 43 ft. lift. These pumps 
are driven by three 50-HP. compound, horizontal, 
intermediate receiver, condensing engines. Each set 
of pumps and engines will raise 4,000,000 galls. of 
sewage in a day, or 12,000,000 galls. in all. Steam is 
supplied by three Galloway boilers, each 18 ft. long 
by 639 ft. in diameter, set on Livet’s system. 

In the pump chamber the strained sewage receives 
a small dose of milk of lime; it isthen pumped to 
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by an agitator. From the mixing room the sewage 
flows to the precipitating tanks. The treated sewage 
channel is covered with tiles, set in Portland cement 
and carried on H beams set 3 ft. apart. The treated 
sewage is admitted into one or more of the precipi 

tation tanks; as the tanks fill precipitation takes 
place and the effluent, now deprived of the whole of 
its polluting matter in suspension and nearly all that 
in solution, flows continually over weirs at the 
other end of the tanks. This effluent water is suffi- 
ciently pure to be discharged directly into the 
river; but it is still further purified, when required, 
by passing it through sand filter beds. 

The precipitation tanks are entirely emptied once 
a day, by shutting off the inlet and drawing off the 
water by the floating pipe shown in the cut. Owing 
to the leve's, the upper part of the water is drawn 
off in the upper 12-in. pipe to the high level filter 
beds, and the lower part to the low level beds. 

The “sludge” in the bottom of the tanks averages 
from 2to3ins. in depth, and is 90% water. When 
the tank is “empty” about 6 or 7 in. of water covers 
this sludge, and as the tank bottom has a slope of 1 
in 60, forming channels, the water and sludge, aided 
by sweeping, pass into a covered sludge passage, and 
into a sludge chamber under the press house. 

In this sludge chamber precipitation still takes 
place, and the water rising to the top of the sludge 
is drawn off by a floating pipe and goes back into the 
pump chamber, to be treated overagain. The sludge 
proper is lifted by pumps into iron receivers in the 
press house. These receivers each contain a charge 
for one press; a small quantity of lime is added, and 
it is forced by rams into the press. The result is a 
solid sludge cake 3 ft. square by 1‘ ins. thick. The 
Johnson & Hutchinson 36-in. square sludge press is 
used. These sludge cakes can be stored without 
creating a nuisance, and are sold to farmers for 
manure or used in filling low land. The product is 
about 10 tons daily from the population of 41,000. 

The entire cost of the works, including sewers, 
was about $600,000, and the annual cost of carrying 
on the works, pumping, &c., is estimated at $17,400. 
The Chief Engineer was Mr. J. C. MELLIss, of Lon- 
don. 
pb Alfesil compound is the precipitant used at the 
Richmond main sewerage works, at Mortlake. It 
is manufactured by the Porous Carbon Co., 
of London, and is composed of carbon pre- 
pared by that company, mixed with certain pro- 
portions of soluble sulphates of alumina and iron. 
Porous carbon, also manufactured by the Porous 
Carbon Co., is used in the filter beds. Alfesil is also 
used in large quantities in the Coventry sewage 
works. Coventry is said to produce one of the 
worst sewages in England and most difficult to 
deal with effectually. 


The Possible Effects of Earthquake Shocks on 
the Structures of the Nicaragua Canal. 


' Major C. E. Durron, U.S. Army, for a long time 
prominently connected with the U. S. Geological 
lle ey the author of several admirable works on 
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DEVICE FOR DECANTING CONTENTS OF SETTLING TANKS. 


the surface and flows to the inlet channel for 
treated sewage. At the head of the channel is an- 
other strainer, and on its way to: this channel the 
sewage receives a dose of a solution of sulphate of 
alumina, carbon and iron, and is thoroughly mixed 


the grand cafions of the Colorado, and who bas 
made a special scientific study of volcanoes and 
earthquake phenomena, has made a report upon this 
subject in connection with their possible effect upon 
the structures of the Nicaragua Canal, Major 
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Dvtron accompanied Senator WARNER MILLER on 
his trip to Nicaragua last spring, and personally ex- 
plored the country in question. The substance of 
this report may be given as follows: 

The country between Lake Nicaragua and the 
Caribbean Sea, on the route of the cznal, belongs to 
a past geological age, and, though the rocks are 
mainly voleanic in their origin, no recent volcanoes 
or lavas are known to exist in this region. Volcanic 
action has been wholly extinct here in the present 
yeological age, and the surface lava has been decom 
posed into a red clay, with occasional rounded bou! 
ders of the original rock, Underneath this clay lava 
is found, sometimes in a good state of preservation, 
at other times decomposed ; and interstratified with 
this rock and clay are found beds of volcanic ashes, 
called locally slate and tepetate. : 

The active volcanoes nearest to this part of the 
canal are in Costa Rica; while these are called active. 
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the activity in some of them is shown by little more 
than the emission of steam at their summits or from 
lateral vents- Of the two separate chains of vol- 
canoes in Costa Rica, the greater number have given 
no sign of activity inthe present century and in 
most cases have been silent since the discovery of 
the country. The nearest volcano that may be 
really called active is Poas, about 58 miles from the 
proposed location of the Eastern locks. About 30 
miles southeast of Poas is Irazu, the most active 
and forcible of these Costa Rican volcanoes. This 
volcano is about 63 miles from the Eastern locks, and 
at about the same distance is Turialla, another 
active vent. 

The second chain of Costa Rican volcanoes is 
longer and lies near the Pacific Coast, being only 12 
to 15 miles back of Puntarenas. It contains but one 
or two cones which may be regarded as active, and 
Orosi, 38 miles south éast.of Rivas and the nearest 
© the canal, has given no sign within the memory 
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of man now in that neighborhood. Major DutToNn 
passed near it and found no sign of eruption; it 
seemed to be an old cone in an advanced stage of 
degradation. 

In the state of Nicaragua there is a single chain of 
volcanoes parallel to the Pacific and generally about 
20 miles from it. The most southerly and nearest 
to the canal line are the twin peaks of Madera and 
Ometepe, in Lake Nicaragua. The first is apparent 
ly extinct; but Ometepe is active, having been in 
eruption in 1883. The next volcano in this chain is 
Mombacho, near the city of Granada. Lava streams 
from this volcano show that it has been in eruption 
within a very few centuries; though this erupiion is 
not recorded. It is, however, one of the principai 
sources of earthquakes and tremors. It is a little 
over 40 miles from the proposed locks at Brito on the 
canal. Masaya, about 18 miles beyond Granada, 
was the scene of considerable eruption about a cen 


| erences 


oT a sod 
| Mila) | 





Con 


} 


| 
ee Pot bee 
1 tt i 


Ter Dae sbwsre—| ae 


Pf: i) 210) 









Towing Path 
TTT ae 
LL eT ae 


eat eee " f ; 
eee SSS wee 


= J H 


tury ago, but it seems to have been attended with 
little violence, though a considerable quantity of 
lava was ejected. Next come Momotombo, at the 
head of Lake Managua, and Santa Clara, 20 miles 
beyond and north of Leon. The first-named has a 
record of two eruptions within the last century; but 
both are over 100 miles from the canal and outside 
of the limits of discussion. 

Tne only recorded eruption of the extremely vio- 
lent class in Central America was that of Coseguina, 
on thé Bay of Fonseca, in 1835, All others were of 
moderate energy, causing no serious and widely- 
spread disasters. The ejections are largely in the 
form of scoria and ashes, though lava streams some- 
time flow. 

Earthquakes are comparatively frequent in Nic- 
aragua and Costa Rica, and a few have been de- 
structive in very restricted localities. Major Dur- 
TON proceeds to show at considerable length that 


the intensity of earthquake shocks at any given 
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point is inversely proportional to the square of 
the distance from the centrum, or point of origin 
of the impulse, and that in this region all recorded 
earthquakes seem to have had their origin compara 
tively near the surface and in the immediate neigh 
borhood of some of the voleanoes. As a consequence 
the effect is local, though some exceptional shock 
may transmit waves to the canal; but owing to the 
remoteness of the centers from the portion of the 
eanal between Ochoa and the Caribbean Sea the 
probability that these waves will have force 
enough to materially injure the structures of 
the canal is too,improbable, in Major DwurtTons 
judgment, to call for any special precautions against 
them. With respect to the portion of the canal in 
cluding Lake Nicaragua and on to the Pacific, ther® 
seems to be a somewhat larger risk, but not large 
enough to cause any serious apprehension. The 
volcano of Ometepe is only 13 miles from the outlet 
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of the canal into the lake, and about 21 miles from 
the Brito locks. Its eruption in 1883 was a somewhat 
forcible one, attended with strong tremors, and pro- 
duced some cracks in the comparatively light walls 
of buildings in Rivas, half way between the volcano 
and the locks. Though that of 1883 was the first 
eruption since the conquest, earthquakes have 
emanated from it, and some of them were as forci- 
ble as the one in question; but none were measura- 
bly more so, as far as recorded. 

With regard to the possibility of earthquake ehock 
from Orosi, in Costa Rica, there are not enough data 
to warrant a very definite opinion. It stands ina 
wilderness inhabited by Indians, and if any earth- 
quakes have originated there, the shock was so en. 
feebled by the time it reached the country settled by 


whites that it was harmless. The volcano of Mom,, 


bacho, 35 miles north of the canal line, is a center of 
decided earthquake activity. But though shocks 
have been sharp enongh to wreck houses and cause 
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loss of life in Granada, they were harmless at Rivas, 
and this seismic centre may be regarded as too re- 
mote from the canal to cause apprehension. 

Major DutTToN points out the fact that there is a 
tendency among those who have not madea study 
ofearthquake phenomena to exaggerate the risks 
and dangers of so-called * earthquake countries.” 
Their error consists in assuming the shocks to be 
frequent, wide spread and typical of the country. 
In truth, they are rare, even in the most afflicted 
regions; they are usually destructive only within 
relatively narrow limits, and it is seldom that one 
generation living on any one spot sees two destroy- 
ing earthquakes in that locality. He concludes then 
that asfar asthe structures of the canal are con- 
cerned the risk of serious injury by earthquakes is 
so small that it ought to be neglected by the officers 
of the canal, and that the risks are still smaller on 
the Atlantic than those on the Pacific section. 


The Indepenient (Storage or Primary Battery) 
System of Electric Motive Power. 


The following is an abstract of a paper presented 
by Mr. Knicgut NeErreL at the meeting last week 
of the American Street Railway Association in Pitts- 
burg, Pa. The paper and the discussion appear to 
show on the whole growing improvements, which 
may result in making this storage battery system a 
practical and commercial success, The system pre- 
sents great possibilities and many advantages, we 
need hardly say, if the obstacles which have hereto- 
fore impeded its practical success can be overcome: 


Owing toa variety of causes, the independent system 
has made less material progress in a commercial way than 
its competitors. 

Primary Batteries.—Sv far, primary batteries have 
been applied only to the operation of the emaliest station- 
ary motors. Their applicatiun in the near future to trac- 
tion inay, I think, be entirely disregarded. Were it not a 
purely technical matter it might be easily demonstrated 
without knowledge of electro-chemistry, that such an ar- 
rangement as an electric primary battery driving a car is 
an impossibility. In view of the claims of certain inven- 
tors I regret to be obliged to make so absolute a state. 
ment; but the results so far have produced nothing of 
value. 

Secondary Batteries —The application of secondary, or 
storage, batteries to electrical traction has been accom- 
plished ina number of cities with a varying amount of 
success. Roads equipped by batteries have now been suf- 
ficiently long in operation to allow us to draw some con- 
clusions as to the practical results obtained and what is 
possible in the near future. The advantages which have 
been demonstrated on Madison Ave. in New York; 
Dubuque, lowa; Washington, D. C., and elsewhere may 
be summarized as follows: 

First.—The independent feature of the system. The 
car3 are independent of each other, and are free from 
drawbacks of broken trolley wires; temporary stoppages 
at the power station; the grounding of one motor affect- 
ing otner motors, and sudden and severe strains upon the 
machinery at the power station, such as frequently occur 
in direct systems; the absence of all street structures and 
repairs to the same. and the loss by grounds and leakages 
are also very considerable advantages both as to economy 
and satisfactory operation. 

Secondly.—The comparative small space required for 
the power station. Each car being provided with two or 
more sets of batteries, the same can be charged at a uni- 
form rate without undue strain on the machinery of the 
power station, and, as it can be done more rapidly than 
the discharge required for the operation of the motors, a 
less amount of general machinery is necessary for a 
given amount of work. 

Another and important advantage of the system is the 
low pressure of the current used to supply the motors, 
and the consequent increased durability of the motor 
and practically absolute safety to life from electrical 
shock. It has been demonstrated also that the cars can 
be easily handled in the street,run at any desired speed, 
and reversed with far more safety to the armature of the 
motor than in the direct system. The increased weight 
requires simply more brake leverage. The modern bat 
tery, improved in many of its details during the last year, 
is stillan unknown quantity as to durability. There is 
the same doubt concerning thisas there was at the time 
incandescent lamps were first introduced. At that time 
some phenomenal records were made by lamps grouped 
with other lamps. 

Similarly, some plates appear to be almost indestructi- 
ble, while ovbers, made practically in the same manner, 
deteriorate withina very short time. It is, consequently, 
very difficult to exactly and fairly place a limit on the 
life of the positive plates as yet. Speaking simply from 
observation of a large number of plates of various kinds, 
1 am inclined to the limit of about 8 months, though it is 
claimed by some of the most prominent manufacturers, 
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and undoubtedly it is true in special cases, that entire 
elements have lasted 10 months, and even longer. It must 
be remembered, however, that the jolting and handling to 
which these batteries are subjected in traction work in- 
crease the tendency to disintegrate, buckle and short cir- 
cuit, and that the record of durability for this application 
can never be the same as for stationary work. A serious 
inconvenience for the use of batteries in traction work is 
the necessary presence of the liquid in the jars. This 
causes the whole equipment to be somewhat cumbersome, 
and unless arranged with great care, and with a variety 
of devices lately designed, a source of considerable annoy - 
ance. 

The connections between the plates, which formerly 
gave so much trouble by breaking off, have been per- 
fected so as to prevent this difficulty, and the shape of 
the jars has been design d to prevent the spilling of the 
acid while the car is running. The car seats are now 
practically hermetically sealed, so that the escaping 
gases are not offensive to the passengers. The handling 
of the batteries is an exceedingly important consideration. 
Many devices have been invented to render this easy and 
cheap. I have witnessed the changing of batteries in a 
car, one set being taken out and a charged set replaced 
by 4 men, in the short space of 3 minutes. This is accom- 
plished by electiical elevators, which move the batteries 
opposite the car and upon the platforms of which the dis- 
charged elements are again charged. 

The general ccnclusions which the year’s experience 
and progress have afforded us an opportunity to make 
may be summarized as follows: Storage battery cars 
are as yet applicable only to those roads which aie 
practically level, where the direct system cannot be 
used, and where cable traction cannot be used and ap- 
plicable to these roads only at about the same cost as 
horse traction. I feel justified in making this statement 
in view of the guarantees which some of the most promi- 
nent manufacturers of batteries are willing to enter into, 
and which practically insures the customer against loss, 
due to deterioration of plates, leaving the question of the 
responsibility of the company the only one fpr him to look 
into. 

: DISCUSSION. 


Mr. BauMuorr, of St. Louis.—The company which I 
represent has experimented with the storage battery, and 
I must say we have had no success, I believe our com- 
pany was the second west of the Atlantic Ucean to under- 
take these experiments. We had two cars. each equipped 
with 120 cells, on an average grade of 24%, the steepest 
grade not over 34% We were unable to oe a greater 
mileage than from 18 to 22 miles out of each charge, and 
the charging of the cars required from 8 to 12 hours. We 
found also that aside from the leakage and the spilling of 
the liquid from the cells, the cells buckled and corroded, 
owing, possibly, to theacids. Weexpended a large sum 
of money in these experiments, but finally gave them up 
as a hopeless undertaking. The storage battery is cer- 
tainly not a commercial success. 

Mr. Nerre..—l! believe the experiments the gentleman 
refers to must have been made at least 4 yearsago. in 
the past 4 years a freat change has come over everything 
connected with the storage battery; in the plates, the 
type of batterv, and the combining of the materials for 
the plates, and the shape has changed completely, The 
storage battery of this day, as manufactured by the lead- 
ing companies, is an entirely new thing. Great progress 
is going on in this direction, and we are no‘ justified in 
throwing the thing aside as a failure. J remember five 
years ago receiving a letter from the Thomson-Houston 
Company which I have preserved asa curiosivy, asking 
me whether 1 thought electric traction would ever be 
successful and whether it would pay an electric lignt 
company to manufacture motors for electric traction. 
In the ent of the developments made in the past in the 
general field of electric traction, we shouid not cast dis- 
credit on the storage battery. 

Mr. Barr, of Newark.—On this question of s.orage bat- 
—_ I only wish to refer to the road in Philade!phia of 
which Mr. Sullivan is President, The Lehigh Avenue 
Passenger Ry. was built to operate storage battery cars. 
In May, 1890, the road started with 6 storage ont 
In October, 1890, application was made to the City Council 
for the use of the overhead system, claiming that unless 
they could use it they would have to abandon the road. 
The Council refused permission to the company to use the 
overhead wire, and on Jan. 1, 1891, the merage Sattesy 
cars were abandoned, and the road has since nm oper- 
ated by horse power. 

Mr. Vuay, of Detroit.—I represent a road which has, 
perhaps, experimented with the storage yy system 
more than any other road in this country. A ‘cnkvnas 
storage battery car was put on our road for about a year 
anda half. The plates in this battery were made with 
tubes. which seem to work better; no deterioration 
whatever. The system worked very well. The cars ran 
at the rate of about 12 or 14 milesan hour. The cost for 
coal was considerable, being $10 per day for one car. The 
trouble seems to be that it takes from7to 10 hours to 
charge these plates, and it is not possible to make over 35 
miles a day; they make about 4 trips. Sometimes they 
can get into the house and sometimes they cannot. There 
were no grades, but some sharp curves. We thought 
that $.0 a day for coal, $2.50 for the services of an en 
gineer, and getting only 30 miles out of the battery was 
not much of a commercial success. We now have a road 
w.th cylinder undergound filled with compressed air, and 
by cylinders connected with the car enough air pressure 
may be taken from the underground cylinder whea the 
car stops fora nger, to propel it fa mile. The 
people say that it runs like a scared cat. 

r. RICHARDSON.— Does it take from 7 to 10 hours to 
—— a battery, and how long can it operate in running 
35 miles ? 

Mr. Vuaay.—It takes just as long to cha it as it does 
to discharge it, if you call upon the car to do the work, 

Mr. NEF Te..--I think it is a mistake to expect batteries 
to makealongrun. If we have a ected storage bai- 
tery system it will not be a system in which cars will run 
for 100 or 200 miles; but it will bea system in which each 
ear will make one trip, and then newly charged batteries 
will be put in the car. The batteries can be changed 
easily, and there is no earthly object in dragging them 
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along for 30, 40 or 50 miles; it is taking along an unneces 
mney waa in lead. 

. K. A. Scott, of Philadelphia.—I am the represen: 
tive of the company that has put in two successful plant. 
in Dubuque, la., and Washington, D. C. We are now 
operating them as commercial successes. As Mr. Nery); 
stated, there isno more a necessity to runa battery |/\) 
miles than there is of making a span of horses pull a es; 
that distance. You can work a pair of horses until t}). 
drop in their tracks, and you can work the battery unti! *: 
becomes exhausted, but there is no necessity for i: 
either case. If you want to know whether any road 1; 
succeed, take the successful roads that are running at t}). 
present time. Go to aes and examine the road 
there, and you will be delighted with the way the car- 
run. As to the length of time it takes to charge a storay: 
battery, it has been correctly stated that it takes as lon, 
to charge it as to discharge it. We calculate to run abv! 
£0 or 25 miles before we make a change in the batteric- 
and if they are run in that way on a road wher 

trades do not exist beyond 5 or 6% there is no troub!: 

The question of how expensive the system is going to |) 
is controlled by the question of how often you are going {0 
renew the positive plates. There are 6 carsin Washing 
ton and 9 in —. They have been running sinc. 
early part of May in Dubuque; avout three months ;;, 
Washington. On certain portions of the road in Washi), 
ton they are making 15 miles an hour. If the experien,, 
of everyone connected with the cars is to be heliev:«, 
they run regularly on their time, as regular as any ot}; 
system, whether electric cable or horse. I noticed in + , 
paper that was read this morning that the question ,; 
comparative economy in running is stated to be abo: 
that of horses. We believe, from what we know, that ji: 
is considerably less than horses, although we have ;.., 
tigurestoshow. We believe that in about a year it «1; 
be run in competition, so far as economy is concern:|. 
with any overhead system. When we runa car abou! -») 
miles at the ordinary street car speed, it will take abou 
2% hours to charge the batteries for that service. \\); 
can charge the tteries so as io run 40 or 50 miles, o; 
more; but practice has shown us that it isa very fooli-t) 
thing to draw out the entire charge of the battery. Thy 
question of how long the battery will run before it wi|| 
absolutely break down is not one to be considered for « 
moment, beeause it is very bad practice. That is the thing 
which destroys the cells. If the cells are properly used jn 
this respect, the batiery will last_a long time—for many 
months. I know of one plant in Philadelphia in the lig}) 
ing service that has run for 5 years without change. 

Sir. MontTaGuk, of Yonkers.—I have seen within 3 
months a storage battery car, not the Edco, that will tak: 
85 passengers on a 16-ft. car and carry it up a grade of 1) 
and 4o it easily and steadily. It takes 1% hours to chars: 
the batteries. They do not allow the batteries, asa rule, 
to run more than 20 or 22 miles; but on Decoration Day of 
this year 3 cars ran respectively, 42, 46 and 48 miles. When 
they came to the power-house, the engineer had gon 
home, and they remained outside all night. In the morn 
ing there was sufficient power left in the batteries to tak: 
the cars into the house. It takes about 30 seconds to 
change the batteries. These cars run on the level ground 
at a speed faster than most city governments will permit 
and in mounting grades they go quite fast. On one occa 
sion, as a car was mounting a grade, with 30 people in it, 
I got off and walked aiongside the car, and it was not 
until it reached the top that I could keep pace with i. 
The grade was about 5%. Six cars are run. : 

Mr. RICHARDSON.— It seems to me to be the fair inference 
from what these gentlemen have told us, and from m) 
own investigations on the subject, that the storage ba! 
tery system seems only appropriate for roads running ver) 
few cars, and on a headway of perhaps 10 or 15 minutes. 

Mr. Hotmgs, of New York.—The gentlemen do not state 
what the power is that is put into the battery, and wha 
is taken out. I think that point has not been covered. A- 
suming that we have 100 HP. coming out of the generator 
into the station. We will take a clear proposition, and 
it will not be denied that there is 10% of loss on the line of 
a trolley in the transmission of the power to a car in the 
street, so that but 90% is conveyed to the cars upon the 
street. Then there is a loss of about 25¢ motor, which 
reduces the net horse power developed by the mo'or 
under the car to about 68 HP. Now we will take storace 
batteries. Of the 100 HP. developed in the station there is 
a loss, if I understand it aright, of nearly 30% in passing 
the current through the battery; making 70% of the power 
in the battery of what was generated at the station. Then 
there is a loss of 25% in the motor, the same as in the 
trolley system, in the power furnished on the truck, so 
that we have 53¢in the battery and 68% in the trolley. 
The difference in the weight of the battery car and the 
trolley car is vastly in favor of the latter, the relation 
being about 118 to 215: mm other words, the power that you 
have to put in to move a batiery car is nearly twice as 
much as to move a trolley car, and therefore the con 
sumption of coal is nearly twice as =. 

Mr. Scorr.--I have not gone into the matter of figures 


T can = this, however, as to the amount of power that is 


ui to run a storage battery car. I took for one week 
the mileage of the cars on the Dubuque road, and also had 
measured at the dynamo the amount of power put into 
the batteries. I was enabled to get from the mileage of 
the cars the power it took per car mile, and it was a little 
less thay 14 HP. per car mile. If the gentleman can by a 
trolley pitem get it lower I shall be glad to know. 

Mr. Hotmes.—We have got it down to 1 HP. ; 

Mr. .—The road has grades over 6%. If you wil! 
give usa level road [ have no doubt we can do it with less 

wer. I can tell you of oneroad where it averaged for 
months, in a commercial way, eight-tenths of a horse 

wer per car mile. I do not think you can get lower than 
bat. ; 

Mr. RicHARDSON.—It is quite evident that, as I said be- 
fore, the sto mpeoate Se suited at the present only for 
small roads, with long headway. It certainly would not 
do for a wee ee the vo aves in New sors, ee me 
headway is about one minu saeneet also. with re 
erence to roads that run like the Pleasant Valley, in Pitts- 
burg, with four different lines, one of them starting four 
miles from its power station, and also like the Atlantic 
Ave. road, Brooklyn, of which I am President, which has 
10 different lines, with8 distinct depots and stables, it 
would not be applicable. The advantage of the trolley 
system is that these roads could run from one 
central power station, as I am told by competent engi- 
neers. 1 wich to express the intense disappointment I felt 
in visiting the Frankfort Electrical Exposition this year. 
There was not a single exhibit to indicate the progress of 
electric traction in America. Several American firms had 
exhibi s of appliances for lighting, but so far asi could 
see there was nothing to indicate the great strides w¢ 
have made in electric railway matters. 5 

Mr. HotmMes.—My only object has been to see where W« 
can obtain the most power from a pound of coal. I donot 
see it in the storage battery, # 
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The Dependent (Overhead or Underground) 
System of Electric Motive Power.* 


Underground Method.—Under this heading I have 
classified all methods of conducting or transmitiing elec- 
tricity to the car by means of any conductors or devjces 
placed underground. I might possibly divide into two 
classes: First, continuous bare conductors placed in an 
open slotted conduit ; Second, all other devices of auto- 
matie character which enable the contact piece or 
device on the car to take its elect: ic current from section- 
al bare conductor or from bare metallic points, automat- 
ically made alive, There have been in this country at 
least four practical experiments with the first class, sev- 
eral hundred thousand dollars have been expended in 
testing it, and thou sands additional in pertecting it, ; ar- 
ticular attention being given to the protection and insula- 
tion of the bare conductor. In spite, however, of all this 
refinement and study, practically nothing has been ac- 
complished, and I have no hesitation in asserting that the 
continuous live conductor in an open slotted conduit is 
to-day a failure and that it cannot be made a success 
throughout our cities of to-day, its fatal weakness being 
our inability to prevent the conduit from becoming filled 
with water, mud, &c. 

No large practical experiments have been made with 
the second class, but a large number of patents have been 
issued, and evidently there has been a great deal of careful 
thought study bestowed upon it. I, however, have no hesi- 
tancy in asserting that this class also will never prove a 
success, nor can it be made to work successfully through- 
out any of our cities to day. The reason for this is obvious. 
It is immaterial whether the automatic devices prevent 
the sections or contact points from being alive all of the 
time or not. If the conduit is filled with water or mud, 
and the points are made alive just as the car passes, there 
is bound to be a momentary grounding from these points, 
In other words, a point made alive in water with the other 
side of the circuit grounded, is just about as dangerous 
and bad as if it remained alive. It is true that the 
grounding may not be as severe, but still it will occur, 
and with a large number of cars throughout the city 
moving at the same time, causing, therefore, a large num- 
ber of points to be alive, if any number of points 
were grounded through water it would cause a 
tremendous loss upon the central power station, 
and in all probability a complete grounding or short cir- 
cuiting of the entire system, Numerous ingenious 
schemes have been devised to overcome this fatal weak- 
ness, None, however, have ever been put to trial. I have 
seen many; yet to-day there is no hope in this direction. 

Surface Method.—The inventions covered by this 
method are somewhat similar to those employed in the 
conduit system, only in place of being in a conduit, they 
are placed upon the surface of the strect. By far. the 
larger number of arrangements are based upon what 
might be called the ‘ Interval’ or “ Point’’ system. Pri- 
marily this arrangement consists of an underground in- 
sulated conductor connected by means of taps to contact 
points on the surface of the ground, held in place by 
means ofiron boxes and insulated therefrom. Upon the 
car is swung a long contact plate, extending practieally 
from one end tothe other. This plate is carried close to 
the ground, and is arranged to touch the points as it 
passes along. It is plainly apparent that if these contact 
points are always alive, then every time the street is cov- 
ered with water, short circuits are inevitable. To over- 
come this, many automatic arrangements have been de 
vised to cut these contact points into circuit by the car as 
it passes along, but all have the fatal weakness of a li- 
ability to ground or short circuits. I do not consider any 
of them practically possible. There is one more system 
which practically combines all these methods, and which 
obviates many of the objections, This has a slot between 
the rails and boxes with a contact device within, placed 
at proper intervals. Upon this car is a plow which passes 
along through the slot, and also a long contact plate or 
arrangement extending its entire length. The plow as it 
passes through the slot strikes a lh.ver placed in connec- 
tion with each box, which lifts for a distance of 6 or 8 ins. 
above the ground a piston carrying the contact piece 

proper This is made in the shape ofa right angle hook 
placed within a vertically moving piston, and thoroughly 
insulated from it. As this is raised up, the long contact 
plate under the car passes beneath the hook and holds it 
up. The current is taken inio the car as the plate slides 
along under the live hook. 

Summing up the general results of the underground 
and surface methods, it certainly looks as if we could not 
expect very much from them in the immediate future. 
Much perseverance and money must be expended before 
as practical and certain a method as ¢ ur present overhead 
method is attained. We surely are all anxiously and 
hopefully waiting for it. 

Overhead Method.—Toere are two general methods of 
operating,the overhead system. One is by having a con- 
tinuous trolley wire wherever the track runs, and the see- 
ond is to have this troliey wire divided into sections. For 


* Abstract of a paper by Mr. G. W. MANSFIELD, pre- 
sented at the conven of the American Street Kiailway 
Association, at Pittsburg, Pa., last week. 





towns and for suburban traffic, the former is almost in- 
variably adopted and carried out. The sectional trolley 
wire must be used for all city work. The methods of 
feeding the trolley wire vary with the method of arrang- 
ing the trolley wire. With a continuous trolley wire the 
feeders are either extended from the station the entire 
length of the line, tapping into the line at intervals, or 
else separate feeders are run out from the station to cer- 
tain predetermined distances, and there tapped into the 
trolley wire. When more than one feeder wire is needed 
in either case a repetition of the scheme is carried out 
from feeder wire to feeder wire. 

With the divided trolley wire, there are two ways of ac- 
complishing the feeding. First, to extend a feeder the 
entire length of the line and tap into the center of each 
section of trolley wire; or, second, to extend the feeder the 
entire length of the line and tapinto both ends of each 
section. The question of feeder wires i3 one of great im- 
portance, and a difficult one to always economically solve 
for all conditions. The point, however, which the railway 
corporations should watch above all others is that they 
have enough. I have visited many roads where I found 
that the larger part cf the trouble which they were com- 
plaining of lay in the fact that they did not have either 
sufficient trolley wire or track feeders. Railway officials 
are apt to object to feeders, because of their cost, and the 
placing of so many wires overhead, which is liable to bring 
them in conflict with the municipalities and the public. 
The question of having a sufficient number of feeders un- 
derground for the track, is one which they can have Lo 
valid or reasonable excuse for. 

I strongly recommend as many ground plates asit is 
possible to have, not only at the station, but also along the 
line; brooks, bog land, water pipes, everything should be 
utilized for this ground circuit wherever possible. The 
plates can be made of sheet copper or iron, preferably the 
latter, and should have a superficial area of several hundred 
square feet. The wire connecting them to the track should 
be of sufficient size and very solidly attached to the plate 
and the rails. The continuous supplementary wire should 
in all instance be employed, and the rails bonded at least 
once. In no instance do 1 think it necessary or wise to 
place the track feeders overhead. lam strongly of the 
opinion that for large cities all feeders should be placed 
underground, as in Buffalo, Minneapolis and st. Paul. 


Detailed information has been obtained for 137 
roads (71 being Thomson-Houston and 66 Edison or 
miscellaneous), with 1,546 miles of trolley wire and 
1,657 motor cars. In regard to trolley wires, of 137 
roads, 99 were using copper wire (86 using No. 0. 
hard drawn), 28 silicon bronze,8 both copper and 
silicon bronze, and 2 phosphor bronze. Of the 99 
using copper not one dissents, while 1) of those 
using silicon bronze advise copper. 


The proof is conclusively in favor of bard drawn copper 
wire and of the larger sizes, No. 0. B. & S. seeming to be 
the standard. Inregard to the wearing, the universal 
testimony is that it isexceedingly slight. What wearing 
is observable is found to be at the switches or on the 
curves, 

Serious mistakes have been made in the past. by using 
iron flanged trolley wheels. These cut the trolley wire 
badly. Everything should be done to throw all the wear 
on to the trclley wheels. These are much less expensive 
than wire, and not so hazardous for the public if they give 
out. It would seem that with the ordinary brass trolley 
wheel the wear was about .001 of aninch to the passage 
of 65,000 cars. This is at the rate of lin every 6 minutes, 
for 18 hours per day, fer one year. With only this wear 
the life of the wire would certainly be 20 years, unless 
through some process of crystallization it became more 
brittle. Undoubtedly, at curves and on switches the 
wear is somewhat greater. 

Forty-one roads have their trolley wires divided into 
sections, and considered it necessary and advisable. These 
roads are in the largest cities or towns. 

Regarding span wires, 49 report as using galvanized iron 
wire, 55 galvanized steel, 20 galvanized iron cable and one 
as using copper wire. The sizes range from No.0 to No. 
14. Comparatively few breaks are reported and nocasual- 
ties. 

My own experience has led me to adopt No. 1B. & S. 
soft galvanized iron wire. Whenever a long span or curve 
is to be constructed I have had two of more of these wires 
twisted together into a cable. 

I have found that a cable made of small wires is hard 
to joint, and it rusts much more quickly. Avoid joints, 
and use a ball fastener in attaching span wire to eyebolt. 
On the whole, however, I have .ccneluded that iron is not 
the proper material to use in any shape, It will rust,and 
then your structure is weak. Parsuing my investigations 
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into this matter, I found that a certain special quality o¢ 
silicon bronze wire was the best. Tests of this wire tn 
comparison to iron showed the accompanying table 

lam aware that the price of this wire is five or six times 
as great as that of the iron wire, but 
either case per mile 


as the total sum in 
is small, 1 strongly recommend it. 
Some of this wire has been in service on the West End 
road in Boston for nearly a yerr. It certainly will never 
rustout. Guard wires are universally condemned, but 
are pul as a compulsory protection from existing evils. 

The descriptions of the various feeder systems are so 
vague I will not attempt to describe them. The average 
distance to which power is transmitted on these roads is 
about three miles. is 10.7 miles on the Ta 
coma & Steilacoom Railway, Tacoma, Wash. There are 
many, however, operating from 8 to 10 miles from the 
station. 


The greatest 


The average speed of all the roads is 8.7 miles per 
hour, and the maximum 30 miles. The average 
grade is 6.7", and the maximum 13%", for 1,500 ft. at 
Amsterdam, N. Y.; 3 roads report grades of 10°. or 
over, 15 HP. 
motors climbs the maximum grade with a load of 52 
passengers. roads run a motor and tow 
car, both loaded, up short grades of 8 or 9 As to 
tests, only J2 of the 137 roads report baving made 
any tests of engines, dynamos or motors, and 53 
upon the overhead work. The roads should be con 
tinually testing circuits, stations and cars to insure 
economical operation and maintenance. 


At Amsterdam a motor car with two 


Several 


Storage Battery.—There is not to my knowledge to-day 
a single railway corporation owning and operating stor- 
age batteries solely for what there is in them, nor do I 
believe there ever will be. lt is now claimed that litiga 
tion has interfered with their development. With ideal 
ity written all over the system, do you think that the 
powerful corporations who have spent hundreds of thou 
sands of dollars in experiment would finally abandon 
them and devote their energies toa system which they 
have had to spend almost an equal amount in introducing 
and exploiting, fighting their way inch by inch through- 
out the country ? 

There sre some grounds for hope in the direction of an 
underground or surface system There is universal 
praise for the overhead system, and 6.700 cars operated 
over 3,000 miles of track in the streets of full 200 of our 
towns and cities, surely testify to its merits and valve 
Of this number of towns and cities fully one-third have 
absolutely no other means of transportation. The objec- 
tions are purely sentimental. Given, a city with all wires 
underxround, where would be the objection to iron poles 
anda single wire for each track? The rails themselves 
would be more of a nuisance and more dangerous. 


DISCUSSION. 


Mr. MANSFIELD.—In regard to guard wires, when there is 
only one trolley wire to protect we extend two light wires 
on each side of the trolley wire, about 18 ins. above it, and 
from 12 to 18ins. on either side. We suspend the longitu 
dinal wires running parallel with the trolley wire, it is 
insulated as perfectly as possible from the pole and from 
the troliey span wire, and the longitudinal or guard wires 
proper are also insulated as far as possible from the span 
wire. Inthe case of two trolley wires, the general prac 
tice, so far as 1 have observed. is to stretch three guard 
wires, two of them outside the two trolley wires and one 
over the center; all insulated perfectly from the other 
wires. We have never had any trouble from induction 
for the reason that they are insulated from the trolley 
wires. I think it is necessary to put them up, and as long 
as you keepthem perfectly insulated from the trolley 
wires and extraneous wires which may fall, they will 
strike them instead of the trolley wire, and will dangle in 
the street asa dead wire which may be removed. I be- 
lieve only one road used a sliding contact trolley, and I 
think that has been abandoned. I cannot say anything 
as to relative wear of roliiug and sliding contact. 

Mr. BickrorD, of Salem.—I do not agree with Mr. 
Mansfield on the size of his guard wire. No. Mis too 
small, nothing short of No. 10 should be put up for a guard 
wire. My idea in the use of a No. 10 wire is not so much 
a question of its life, as its additional strength in sap- 
porting falling wires, especially when loaded with sieet in 
winter. On a portion of my lines | had fallen telephone 
and telegraph wires on my guard wires fur a lony distance 
and through it all we operated our cars without interrup- 
tion, by using No. 10 steel wires. 

Mr. LitTLe, of Buffalo.—Is ic not advisable to cut up 
the wire into sections of 1,000 or 1,500 ft. and put in cir- 
cuit breakers, so that if any wire does fall the current 
will not be sent a great distance. This is done in Buffaio. 

Mr. MANSFIELD.—I womld advise it; and it is done on 
many roads; the West End road of Boston, I believe, does 
it every 500 ft. 

Mr. Wasson, of Cleveland.—Mr. Mc Kinstry, who js 
manager of the telephone lines in Cleveland, informed me 
that his telephone wires in the center of the city did not 
last much over a year, sometimes a year and a half. In 
our span wires we used a galvanized steel wire, and at the 
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end of a year and a half they were rusted to such an ex- 
tent that we dared not tighten them up. We have a 
chemical works and an oil works in Cleveland, and we do 
not know whether or not it is due tothe gases that come 
from these factories. I believe our road was the first to 
use the soft drawn copper wire for span wires. The rea- 
son for using this in preference to hard drawn wire or 
silicon brortze was due to the fact that silicon bronze 
when first made was very brittle; strong if pulled 
straight, and if it became kinked or nicked it would break 
like a pipe stem. We use a soft drawn No. 4, the same as 
for the ground work; that has been up now over a year 
and there has been no perceptible elongation or stretch- 
ing or siding. When the storage battery will enable us 
to take down the span wires we will have something for 
scrap; the steel for span wires will be worth little appar- 
ently. The copper wire will not corrode, and the only 
objection I have ever heard to it was the initial expense, 
and the possibility of it stretching. 


Mr. RiIcHARDSON.—I have had submitted to me a cop- 
per triangle, triangular tube, if I may so call it, intended 
to cover over the trolley wire, and to guard it thoroughly 
from any interference with wires that might otherwise 
come in contact with it. 


Mr. MANSFIELD.—I have looked into a great many 
methods of protecting the trolley wire outside of the string- 
ing of additional wires, but I have not seen any which 
in my judgment would lead me to adopt it upon any road 
where my advice was asked. The trouble is that most of 
these devices if you can hold them in position over the 
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bition in 1893, stationed northeast of Jackson Park, 
about half a mile from the lake shore and 1,050 ft. 
above its surface. Whether the flying machine in- 
ventors will be able to take passengers to gaze on 
the exposition in 1893 from this point remains to be 
seen. 

We are indebted for the engraving and for the 
following description to the new Chicago journal, 
Electricity : 


In the middle of the picture the large building with a 
dome is that of Manufactures and Arts, said to be the 
largest building in the world. It covers a ground space 
of 788 = 1,688 ft. The engraving represents the building 
as originally planned—a quadrangle with interior court, 
but the demand for space was so great that it was decided 
to arch over the court, bringing the whole under one roof. 

Directiy in front of this building, but on the further 
side of the lagoon, not represented, is the site of the Gov- 
ernment Building and on this side of the canal is located 
the Fisheries Building 163 x 363 ft., with circular aquaria 
at either end 135 ft.indiameter. To the right of this in 
the foreground is the wooded islandin the north end of 
the lagoon; and the turreted structure at the other end 
and to th f the Manufacturers and Arts is the 
Electri 

Inc h its neighbor it looks insignificant in 
size, an have maintained from the start that 
it was ina to the purpose. Its dimensions are, 
however, 350 x 700 ft. 
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Engineering at the World’s Columbian Ex; 
sition. 


Among the series of congresses which it is pro 
posed to arrange for at Chicago during the Expos; 
tion season of 1893, engineering seems likely to hay 
an important place. The official ‘‘ Department .: 
Engineering” includes the construction of railway- 
canals and tunnels; river and harbor improvement; 
water works, sewerage and drainage, bridges ani 
structures; and mechanical, mining, metallurgica) 
military and naval engineering generally. Th 
department is under the charge of a local committe. 
composed of the following gentlemen: E. L. Cor 
THELL, Chairman; D. J. WHITTEMORE, Vice-Chai: 
man; E. M. IzaEp, WILLIAM ForsyTuHe, C. |. 
STROBEL, RoBERT W. Hunt, JoHN W. CLoup anid 
JOSEPH Hirst. This committee will be assisted by 
an Advisory Council, which is to be made up fron 
the eminent engineers of the world, through whos: 
co-operation the General International Engineerin 
Congresses will be assembled. 

The following report has been made recently |) 
Mr. CoRTHELL, the Chairman of the General Com 
mittee, who was appointed by President Bonney, 
as the Special Commissioner of the World's Con 
gress Auxiliary abroad: 


A BIRDSEYE VIEW OF THE WORLD'S COLUMBIAN EXPOSITION. 


trolley wire,will walk and twist,and unless they are made 
very large the trolley wire may swing to one side or the 
other; they entail heavy span wires and an additional 
strain upon the side poles for their support. In the winter 
time tne top of these devices will be covered with a large 
accumulation of ice and snow, which throws a greater 
weight upon the span wires and strain upon the side 
poles for their support, then again they are difficult 
to put in place 4nd maintain in place. That is the result 
of my observation, and I do not think there is anything as 
good as what is generally accepted and used to-day. 


A Birdseye View of the World’s Columbian 
Exposition. 


The accompanying engraving gives an excellent 
general idea of what we may expect to see at Chi- 
cago in 1893, It is taken from a photograph, not of 
the buildings themselves, a8 those acquainted with 
the progress of the work will readily understand, 
but of a model of the grounds and buildings on a 
scale of in. to 1 ft., constructed by Phillipson 
Brcthers, of Chicago. The area represented by this 
model is 673 acres, and the floor space occupied by it 
is 47 x 92 ft. The point from which the photograph 
of the model was taken corresponds to that which 
would be occupied by an observer of the real exhi- 


The next two buildings to the right are those of Mines 
and Transportation, covering respectively areas of 350 x 
700 ft. and 250 x 960 ft. The domed building on the right 
is Horticultural Hall, 250 x 1,000 ft., and that in front of 
it, occupying a space of 200 x 400 ft., fronting on Midway 
Plaisanee, will contain the Women’s exhibit. 

The two large structures in the far distance are the 
Agricultural Building on the left, 500 x 800 ft., with an 
annex 300 < 500 ft., and Machinery Hall, 500 x 1,400 ft., 
the two being connected by an arcade. 

To the north of the Machinery and to the south of the 
Electricity and Mines buildings is situated the Adminis- 
tration Building, 225 x 225 ft., surmounted by a dome ris- 
ing to a height of 300 ft., visible in the middle distance. In 
front of this will be placed the statue of Columbia, and in 
a semi-circle to her left will be erected the 13 St. Gaudens 
pillars, 66 ft. high, representing the 13 original states. 

The wooded territory in the immediate foreground trav- 
ersed by avenues, has been parceled out tothe various 
states for their state buildings. These are at the north 
end of the grounds. 

Just beyond the cape on the left of the picture a break- 
water will be constructed. within which will be placed 
the Naval Exhibit and still further in the distance to the 
left of the St. Gaudens columns another breakwater will 
be constructed, inclosing a harbor for pleasure craft, at 
the lake extremity of which will be located the Casino, 
172 X 300 ft. 


Cuicago, Oct. 5, 1891. 
Hon. C. C. BONNEY, President of the World’s Congress 
Auxiliary of the World’s Columbian Exposition. 

Deak Stir: I have just returned from Europe, where | 
have been engaged during the last four months in mak 
ing examinations of railroads, railroad terminals, harbors, 
universities and technical schools. Also in inviting, per- 
sonally and by letters, the engineers of Europe to the 
International Engineering Congress which it is proposed 
to hold here in 1893 under the auspices of the World's 
Congress Auxiliary. My professional intercourse with 
many eminent engineers gave me a good opportunity, 
whenever I met them, to explain the object and the scope 
of the congress. The position as chairman of the general 
committee of the World’s Congress Auxiliary on Kn- 
gineering Congresses, and that of chairman of the Execu- 
tive Committee of the general committee of the engineer- 
ing societies of the United States and Canada, enabled me 
to bring this subject in an official manner before en- 
gineers and before their various associations. I invited 
personally and by letter, 36 engineering associations. A!- 
though most of the associations were ia vacation from 
June to October, yet I have received from many of the 
secretaries, and personally from several of the presidents 
and other members of their councils, not only an 
assurance that their associations would accept 
the invitation to participate in the congress, but also ex- 
pressions of the great interest which these important 
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associations of engineers have in the proposed congress. 

Not oaly the engineers composing these associations, but 

the engineers of the governments, especially of* France. 

Germany, Holland and Belgium, evinced the great- 
est interest in our congress. The interest inthe con- 
gress among the engineers of Great Britain and the offi- 
cers of the great engineering societies of that country was 
not less than that shown on the Continent, and I received 
here also promise of support for our congress, and the 
expression of a desire to attend it, which was universal. I 
might say here that in all the countries which I have vis- 
ited nearly all the engineers whom I met promptly signi- 
fied their intention of coming to the congress and the 
exposition. By invitation I attended the annual conven- 
tion of the Mechanical Engineering Society of Germany, 
held at Dusseldorf. This society numbers about 6,000 
members, the council of which decided to accept our 
invitations to teke part in the congress. I was also in 

formed by the President of the Society of Civil Engineers 
and Architects of Germany, which numbers about 6,000, 
that they had acted on the invitation and had gladly 
accepted it. Letters have been received also from engi- 
peering societies in countries which I was not able to 
visit expressing a great interest in the proposed congress. 
and assuring me that their councils would act upon the 
matter immediately after their vacation. 

There has been received also a communication from the 
president of the Mexican Association of Engineers and 
Architects, with the information that the association is 
glad to accept our invitation and that it will send dele- 
gates to the congress. It is proper for me to state that 
while in Europe I was in communication with the Di- 
rector General, the Superintendent of Construction and 
the Chief Engineer, who sent me from time to time in- 
formation of the progress of the work connected with the 
Exposition, which enabled me to reliably inform all those 
whom I met in regard to the progress of the work. You 
will readily see that I would reach places and people 
which others might not. It would be premature at this 
time to give names of those who have been of service to 
me while abroad, but I can assure you that I have been 
greatly assisted by members of the engineering profession 
in all the countries which I visited, and have received 
assurances from them that they would take up the work 
where I left it and seek by all means in their power to 
promote its interests. I am yeurs, respectfully, 

E, L. CORTHELL, 
Chairman of Gen. Committee on Engineering Congresses. 





Railways in Australasia. 





The building of 12,000 miles of railways in Austral- 
asia has cost about $540,000,000, or an average of 
$45,000 per mile. In a recent issue of the London 
Railway News there is an interesting sketch of the 
growth of the railways in this group of islands and 
states and from this sketch we make the following 
abstract: 

The area of the Australasian colonies is 3,161,000 
sq. miles with, a population of 3,786,000, Assumi:g 
that a railway opens out to some extent land 20 
miles on each side of the line, it is seen that only 
480,000 sq. miles out of the above total area are even 
remotely effected by railways. While the develop- 
ment has been slow as compared with the United 
States or even the Argentine Republic, it must be 
remembered that these roads have been mainly built 
by the governments with money borrowed in 

England and on which interest is paid. 

The following table shows the mileage at periods 
from 1870 to 1891, on the Australian continent and in 
Australasia, that is, including New Zealand and 
Tasmania: 





Austral- Austral- 

Australia, asia. asia 
1870. - 18 918 8,881 
1875. . 1,631 2,323 9.544 
1880... . 3,421 4,351 10,137 
REDB. sc och 6,134 8,045 12,001 


The actual mileage of railways for each colony and 
the date of the opening of the first line is given as 
follows: 











First line 
sa 1890-1. 1885. 1870. opened. 
Vietewin.'.;«siaisteesss 2,762 1,675 274 Sept. 14, 1854 
New South Wales.... 2,182 1,177 335 Sept. 25, 1855 
Queensiand........... -2,112 143 26 July 1, 1865 
South Australia..... - 1800 1,068 133 ~=§6April 16, 185 
Western Australia... 813 184 nik 1873 
New Zealand......... 948 1,654 50) =6Dec. 1, 1863 
Teemmth 5.5 eck caves 374 257 Feb. 19, 1871 

Total miles........12,001 8,045 48 


It is unfortunate that .in the construction of rail- 
ways in Australia a uniform gage was not 


adopted which would have greatly facilitated inter- 
change of traffic where different systems meet, and 
would have been better in many other ways than the 
present irregularities in this respect. All the Vic- 
torian lines are constructed upon agage of 5 ft. 3 ins. 
This isalso the standard gage in South Australia, 
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but it has not been strictly adhered to in that 
colony, as over 700 out of 1,500 miles have been built 
on a 3ft. 6ins. gage. In New South Walesa 4 ft. 8 
ins, gage is the standard, but a private line connected 
with the Victorian system is on the 5 ft. 3 ins. gage. 
In Queensland, Western Australia, Tasmania and 
New Zealand ail the railways have been built upon 
a gage of 3 ft. 6 ins. 

The gage forms, of course, an important factor in 
comparing the cost of the railways of the various 
colonies, and must be taken into account in compar- 
ing the subjoined figures giving the cost per mile of 


the various systems. 

Cost 
per mile 
1890-1. 
Wins hi od sis a cis Hewes $64,755 
ok, A aa 72,795 
GE Ss dadiccusdcapeccudccnch stan 32,100 
oe rrr 31,785 
Western Australia (1888).............. 21,776 
I I oe id aSncnteeenaecesds 42,180 
Be Bin ccicntucinidee ax sddunace 38,760 


In 1888, taking the continent of Australia as a 
whole, the capital cost of railways ave 
per mile, and the proportion of net 
of railways was 3.55%. Combining t 
Australian continent with those 
New Zealand, the capital cost ave 
mile, and the proportion of net revenue to cost was 
3.33". Considering the important part played by the 
railways in opening out new districts, and develop- 
ing the resources of the colonies, these are results 
for which the Australasian Government may fairly 
claim credit, and which must be set against the com- 
paratively slow extension of the systems. 

A full account of the railways of Australasia was 
given in ENGINEERING NEws, March 30, 1889. 







The Largest Dry Dock on the Lakes. 








The illustration in this issue, taken from a photo- 
graph, shows a general view of the largest dry dock 
on the great lakes. It is situated in Detroit and 
was built by the Detroit Dry Dock Co. 

The under soil is fine blue clay and into this about 
2,000 piles were driven to firmly supvort the sill 
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with a puddling wall filled with blue clay 5 ft. 
thick, and extending down below the old river bed, 
which completely shuts off all water from leaking 
through the sides. 

The pumping plant, which is very complete, con- 
sists of two centrifugal pumps with 30 ins. discharge 
each. These are driven by two 150-HP. independent 
compound Westinghouse engines. These pumps 
are in a well 22 by 11 ft. inside and 35 ft. deep, the 
water passing from the dock to the well through a 


brick tunnel 5'¢ ft. in diameter and 55 ft. long. The 
steam for the engines is supplied by a battery of 
three boilers, 5‘ ft. in diameter and 15 ft. 6 ins. long, 
built by the Dry Dock Engine Works. The fuel is 
oil, and the whole pumping plant is housed in a 
two-story brick building 34 by &1 ft. A dynamo 


room is provided where an electric light plant will 
be put in during the coming winter, which will sup 
ply the entire ship-building plant with light. The 
second floor of the building will be utilized by the 
workmen at noon and other hours, when work may 
be temporarily suspended, and will be fitted up 
with an eye to their comfort. 

This dock is large enough to take in any boat now 
upon the great lakes, and has been designed especi- 
ally tor the wide railway car ferries and passenger 
boats with their overhanging guards and paddle 
wheels. The cost of this dock was upward of $200,- 
000. There has also been added tothe Detroit Dry 
Dock Company's plant, a pair of steel shear legs for 
hoisting boilers, engines, spars, &c. from and into 
boats. They are located just above the new dock, 
are 100 ft. high, and have a lifting capacity of 100 
tons. 

The contractor for the dock was Mr. A. J. Du- 
puis, who carried on the work under Mr. J. C. 
PARKER, the superintendent of the Orleans yard of 
the Detroit Dry Dock Co. 


Legal Decisions of Interest to Engineers. 


Coupling Cars in Motion. — Though attempting to 


couple cars when the engine is running at a speed of 15 
miles an hour is apparently not dangerous, but reckless, 
yet if it be true in the experience of engineers and railway 
men that it is safe, provided that the engine is properly 
managed, and if tne failure in question resulted sol 


ely from 





VIEW OF DRY DOCK AT DETROIT, MICHIGAN. 


timbers and sides of the dock. The inside dimen- 
sions are as follows: Length, 378 ft.; width on top, 
91 ft.: width at opening, 78 ft.; opening on mitre 
sill, 54 ft.; width on floor, 55 ft.; depth of water 
over keel-block and over sill, 16 ft. 6ins.; from top 
of keel blocks to floor of dock, 4 ft. 6 ins.; from 
water line to floor of dock, 20 ft. 6 ins. . 

The keel and bilge block are 5 ft. from center to 
center, averaging 5 ft. high, thus leaving plenty of 
room under a ship for the movements of workmen 
in making any necessary repairs to her bottom. 
There are two wells 12 ft. deep situated at each end 
of the dock, with cranes above them for hoisting 
out and replacing wheels, &c. The caisson gate 
which, when closed, shuts off che ingress or egress 
of water, is of steel constructed at the company’s 
steel ship building plant, at Wyandotte, Mich. It 
is 12 ft. beam, 79 ft. 5 ins. long, with five 30-in. 
valves for flooding the dock, which it is estimated 
it will do in 20 minutes, Time required to pump the 
dock out is 14¢ hours, The whole dock is surrounded 





the fault of the engineer in manipulating the engine, the 
high speed will be no obstacle to a recovery by the car 
coupler for a personal injury sustained by him in making 
the attempt. Though to non-experts its truth would seem 
in a high degree improbable, if not im ible. yet, there 
being direct and positive evidence tending to support the 
theory of safety, the court erred in granting a nonsuit. 
(Rebb v. East Tenn., V. & G. Ry. Co., Sup. Ct. of Ga., 13 
8K. Rep., 566.) 

Location of Turntable.—Where a turntable is located 
on tand belonging toa oe company, 600 ft. from a 
public highway, the company is under no obligation to 
keep it locked because it is an attractive object to chil- 
dren, and a child injured while playing thereon cannot 
recover damages from the company. (Daniels v. New 
York & New England Ry. Co., Sup. Jud. Ct. of Mass., 
28 N. E. Rep., 283.) 

Construction Lien in Georgia--Under the Georgia 
Code, contractors to build railways are entitied to liens 
upon such railways, but each lien is upon the whole rail- 
wav to which i: applies. [hereis no provision of law al- 
lowing a contractor to set up and enforce a lien upon a 
part of any railway, though such part my be all of the 
road which he constructed or aided to construct. As 
under Section 1,990 of the Code, the verdict must set forth 
the lien allowed. and the judgment and execution must 
be awarded accordingly, a verdict and jadgment which 
attempt to set up and enforce a lien upon their face, so 
far as a contractor's special lien is concerned. (far- 
a oa & Trust Co. v. Candler, Sup. Crt. of Ga., 13 8, 

. Rep., 560.) 
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Standard Rail Section and Track; South Aus- 
tralian Government Railways. 


We present in this issue the drawings of the 
standard type of track of the railways of South 
Australia, for which we are indebted to Mr. A. B. 
Moncrierr, M. Inst. C. E., Engineer-in-Chief. The 
railways are owned and operated by the government 
of the colony, and have a gage of 5 ft. 3 ins. 

With the increasing traffic and speed on these 
lines it has been found necessary to increase the 
weight of the rails beyond the former standard of 61 
Ibs, per yd. The present standard rail weighs. 80 Ibs. 
per yd., and is of decidedly American appearance in 
section. It has vertical sides to the head and web, 
and sharp bottom corners to the base, but the ties 
being of hard wood are not liable to be cut by the 
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Fig. 1 Standard 80-lb, Rail and Splice Bars, with 
Fastenings; South Australian Government Railways. 


rail. The rail sectionis shown in Fig. 1, and its di- 
mensions are as follows: 


Ins. 
Heolmht......0.». . Seebiieduiasawased 5 
NR 5... cia cbs ue Se kRebeaaade casey hades ie 5 
Width of head.......... 2a; 
a ea etc 133 
Height of web........ cebu’ CREDA aE Ae oar 237 
Depth of flange.. aoe is RUee Rese % 
Thickness of web.. sea teers Deveaecatake’ f 
Radius of top of head...... daty ee suerencad Oe 
top corners of head +e is naeee “4 
bottom corners of head. 5 
OU Os 6 ov edneunke's ch. wae ‘i ag 
bottom fillets...... kweddhssecekucas ; Al 
f top corners of base SaaS ale ; 3 
Fishing angles..... Re es SE IE ee 13° 


The rails are either_of Bessemer or Siemens steel}, 
and are submitted to drop and dead weight tests. 
The drop test is made by a weight of 1,456 Ibs, falling 
10 to 16 ft., the rail being carried on supports 3 ft. 
apart, resting on a concrete foundation. The rail 
must stand four blows without breaking. The dead 
weight test consists of a weight of 44,800 Ibs. 
placed on a rail resting on the same supports. The 
rail must sustain this for ten minutes without per- 
manent deflection. The holes in the rail are to be 
drilled, and those in the splice bars punched, and no 
error exceeding 1-32-in. will be permitted. The rails 
are made in lengths of 30 ft. In contracts for rails 
not more than 1% may be 25 ft. long, and not 
more than 3% may be 27 ft. 6ins. long. Short rails 
for use on curves are 29 ft. 64¢ ins. long. <A contract 
has recently been awarded in England for 3,500 tons 
of these rails, with splice bars for same. A descrip- 
tion of the arrangements for tests was given ina 
paper on “English Railway Track,” by Mr. E. E. 
RussELL* TRATMAN, Transactions Am. Soc. C. E., 
June, 188s, 
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The ties are of hard wood, with seats cut out to give 
each rail an inward inclination of 1 in 26. The strength 
and hardness of the timber render base plates, or 
tie plates, unnecessary. The ties are 8 ft. 6 ins. long, 
10 ins. wide and 5ins. deep, and are of blue gum, 
weighing 65 lbs. per cu. ft.; red gum, 63 lbs.; sugar 
gum, 63 lbs.; jarrah, 63 !bs.; or karri, 61)}bs, The rails 
are fastened to the ties by spikes on the inner side 
of the base, and fang bolts and clamps on the outer 
side. The bolts, shown in Fig. 1, have square heads, 
and are screwed down through the triangular fang 
washers on the under side of the tie, the projections 
or fangs of the washer biting into the wood and pre- 
venting the washer from turning. The rail flange 
is held by a steel clip or clamp 2 2% ins., through 
which the bolt passes, a round washer \-in. thick 
being placed between the bolt head and the clamp. 
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rounded corners, fitting a square neck of the }w, 
1 x lin., also with rounded corners, as showy 
Fig. 2. The bolts are 43 ins. long under the }; 
with button heads, and screwed 1% ins, The ¥ 
heads are on the inner side of the rail, and the hey. 
gor nuts and grooved Grover washers or spring n 
locks on the outer side. In laying rails, a space of 
4-in. is left between the ends, at mean temperatu:, 
The quantities and weights of material per mi\:. 
of single track are given in the accompanyiny 
table, 


The Siberian Railway. 





The Siberian railway commencesat Slatiest, Ry. 
sia’s European-Asian frontier, east of Ufa. and ex 
tends to Vladivostock, on the Pacific Coast. Fro. 





Elevation of Join’. 


Fig. 3. Cross-Section of Track; South Australian Government Railways 







The belts are of wrought iron 7 ins. long, *;-in. 
diameter, screwed 114 ins. The spikes are of steel, 
5\¢ ins. long, %4-in. square, with T-heads. The under 
side of the head is inclined 13 to fit the upper sur- 
face of the rail flange. The ballast is 9 ins. deep 
under the ties and covers them toa depth of 3 ins. 
beyond the rails and 2% ins, between the rails, as 
shown in the general cross-section, Fig. 3. The ties 
are spaced 2 ft. 74¢ ins. c. toc. at the joints, and in- 
termediate ties 2 ft. 5% ins. c. toc. 

The rail joints are suspended, and are spliced by 
deep splice bars of double angle or Z section, having 
a vertical web projecting below the base of the rail. 
The joint ties are laid to but against the ends of the 
lower webs. The bars are of symmetrical section, 
and have the upper part of equal thickness from rail 
head to base. The upper part or web is %-in. thick, 
and the flange and lower web ,,-in. thick. The lower 
web projects 2% ins. below the bottom of the rail. 
The bars are 214, ins, long, and have four bolts; 


spaced 514 ins. c toc. The bolt holes in the rail are ~ 


oval, 1% = 1%¢ ins.; the outer splice bars have holes 
1 ins. in diameter for the 1-in. bolt; the inner splice 
bars have rectangular holes 1,4, x 1 ins., with 


TABLE oFr QU ANTITIES A “D WEIGHT OF TRACK 











MATERIAL. 
. eaaniiiace nation ener 
a No. Weight. 
Steel rails, 80 Ibs. per yd. 352 | 281,599 
Steel splice bars, 29.86 ibs. each, 59.7 2 
IOS. POF PAIT . 0... eens cecceeseeses 252 pr.| 21,021 
Grover spring washers..... ............ | 1,408 oo 
Steel fish bolts and nuts, 1.794 lbs. per pr.; 1,408 } 2,526 
Steel spikes....... -946 Ib. per pr.| 4,224 | 3, 
Wrought iron fang b’its,2.249 Ibs. per pr. 9,429 
eS eee 1.067 Ibs. per pr. 4,224 4,508 
MDE hase nies a Soaec enev ta ES 323,149 
iacacsecnctuncad casnidehenwenes meee | 2,212 
Ni. vebivedsccedereneeene cu. elude. 3, 116 





Ufa the connection is made westward by existing 
railways to Samara, Moskow and St. Petersburg 
To the east the line passes to Omsk, where thi 
Siberian road proper begins. From Omsk the route 
proceeds via Rainsk,Ralywan, Marinsk, Atchkinsk 
Krasnoiyar, to Kowrsk. Here the railway turns 
to the southeast and proceeds through Udinsk and 
Bolangonsk to Irkutsk, 36 miles from Lake Baikal! 
This lake of 32,000 sq. kilos. area, is surrounded by 
mountains 6,000 ft. high, and the line is now carried 
around thesouth end, instead of ferrying across as 
originally intended. 

The line then passes to Werchne-Udnisk, wher 
it taps Chinese traffic, and then to Tschita and 
Nertschinsk. From the latter town of 6,000 inhabi 
tants it proceeds tothe navigable river of Shilka, 
where water transit begins, and passes down this 
river and the Amur to Nicolajewsk, the old nave! 
port to the entrance of the Amur and opposite the 
Russian criminal station of Sachalin. The railway 
will be built later through this region. The length 
of the railway line from Samarato Nertschinsk is 
3,672 miles, and a link of 248 miles of railway is re 
quired to connect the terminus at Vladivostock 
with Usuri, on the Amur. From St. Petersburg to 
Vladivostock is a distance of 6,200 miles in round 
numbers. 

The road will be built to the usual Russian gaze 
of 1.52 m., or 4 ft. 11% ins. The speed proposed 
is only 13 miles per hour, consequently the trip from 
Samarato Irkutsk will require about 250 hours; or 
as the traffic will probably be confined to the day 
time, about 16 days. This journey now takes se\ 
eral months. From Irkutsk to Viadivostock there 
will be about 1.023 miles of railway travel and 1,860 by 
steamer, or say 14 days more. The estimated cost 
of the 3,906 miles of railway to be built is 480,000,000 
roubles, or say $288,000,000. The first gang of crimi 
nal laborers at work on the vad now numbers 600. 
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Proposed Viaducts for the New York City 
Rapid Transit Line. 

We gave last week the most important of the 
drawings accompanying the report of the New York 
City Rapid Transit Commission. It will be remem- 
hered that for several sections of the line, viaducts 
are necessary, and for some of these the Commission 
submitted drawings. The designs, however, show 
few details of the structures, and the few that are 
outlined may very likely be departed from in actual 
construction. Wetherefore reproduce only one of 
them, the rather pleasing design for the masonry 
viaduct which is to run through the blocks on the 
east side line from Ninety-seventh St. to the Har. 


at the center, over which passes a round steel rod 
secured by nuts to the two ends of the main mem- 
ber. A longitudinal section of the strut is shown 
in Fig. 3. It will be seen that this strut is made in 
three parts, and when the beam is put together the 
central part of the strut can be turned to lean the 
brake lever either way, thus making it a right or 
left hand beam and avoiding the necessity of keep- 
ing both right and left hand beams on hand for re- 
pairs. The brakehead boxes form abutments for 
taking the tensile strain of the truss road and trans- 
mitting it to the main member. The brakeheads 
are interchangeable; and any style of brake head 
can be furnished. The nuts on the ends of 
the truss rods are keyed to prevent slacking 


desired 


June 13, 1891). a very large proportion of the air 
brake cars in service are now equipped with metal 
brakebeams. The replies to the committee's cit 
eular also showed that the leading railway man 
agers are strongin the opinion that good results in 
air braking cannot be secured with wooden brake 
beams; and they were nearly unanimous in declar 
ing that a metal beam is necessary to secure the 
best results. 


A TORPEDO-BOAT DEFENSE BOOM was tested lately 
by the British Admiralty officials in Portsmouth 
harbor. This boom was thickly studded with sharp 
steel spikes and had a 7-in. steel hawser stretched 
attacking boats from riding 


above it to prevent 





Section 


PROPOSED VIADUCT FOR NEW YORK RAPID TRANSIT 


lem River, a distance of a little less than two miles. 
The drawing submitted of the Harlem River draw- 
bridge shows no details that are not contained in 
the report. For the viaduct and approaches across 


Manhattan Valley on the west side line two 
sheets of drawings were submitted. The most 
noticeable features were the adoption of Chief 


Engineer WoRTHEN’s proposal to use bowstring 
trusses for the viaduct as a more esthetic design 
than the plain type. The masonry approaches to 
the viaduct are shown as flat arches supported on 
massive piers, and with a very inappropriate para- 
pet. Criticism on all these details, however, is 
out of place until the Commission definitely takes 
up the preparation of detail plans for the work. 

\ta meetingof the Board of Aldermen on Wed 
nesday, Oct. 28, the general plan of construction 
reported by the Commission was unanimously ap- 
proved. The work of obtaining consents of the 
property owners along the line will be undertaken 
at once, 


The Universal Brakebeam. 


We illustrate herewith a new steel brake beam 
which has been introduced on several railways and 








“ » wo 


Elevation 


“In tests made by Prof. J. B. Jounson, at Wash 
ington University, a beam weighing but 46 Ibs. 
withstood a load of 15,000 lbs., with a deflection of 
but 0.127 in. and without permanent set. The ulti- 
mate strengta was over 30,000 lbs. Another univer 
sal beam of the same weight deflected 0.13 in., 
with a 15,000-1b. load, and showed no permanent set. 
The ultimate strength was above 34,000 Ibs. The 
average strength of these beams per pound of 
weight was 700 lbs. The load per pound of iron on 
the beam necessary to deflect it .0L in. was 25.1 Ibs., 
as an average of the two beams. The makers claim 
that the strength of the beam is secured by the use 
of a high grade of steel as well as by excellent design. 

Another point of advantage claimed is that drop- 
ping a brakebeam is not so likely to result in de 
railment with this beam as with the ordinary 
wooden beam. While the beam is stronger and far 
stiffer than a wooden beam, the thin steel plates, of 
which it is composed, will be rolled flat if struck by 
a car wheel and may be passed over without derail- 
ment. 

The weight of the beam complete with brake- 
heads is but 75 lbs., or about half of that of the old 
wooden beams. 
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THE UNIVERSAL BRAKE BEAM 


‘or which several points of superiority are claimed. 
As seen by the drawings, the beam consists of a tubu- 
lar main member, trussed against flexure by a strut 


According to the report of the Master Car 
Builders’ Association Committee on Air Brake Stand- 
ards to the Cape May Convention ‘see Enc, News, 


RAILWAY THROUGH THE BLOCKS EAST OF 


OH ~y wen - x a A“ 


MADISON AVENUE 


over the boom. A swift torpedo boat was used with 
a massive framework extending from bow to stern 
intended to lift the hawser. The boom was adjust 
ed across the mouth of the harbor and was struck 
by the boat at a 19-knot rate of speed. The 
nearly cleared the boom but was caught by the haw 


boat 


ser and pressed against the spikes, and these tore 
her bottom so badly that she sank. 

\ STEEL CANTILEVER BRIDGE will be built by the 
city of Albany, Ore., across the Willamette river 
at that place. The total length will be about 2,000 
ft., consisting of pile trestle approach, with a canti 
lever truss containing acentre span of 400 ft.and shore 
arms of 300 ft. each, followed by a single clear span 


of 300 ft. The width of the roadway will be 20 ft 
in the clear, with a sidewalk 4% ft. wide. The 
substructure wili consist of steel shells filled with 


concrete and resting on pile foundations. The bridge 
will afford a clear head way over the river of 32 ft. at 
extreme high water. The King Iron Bridge & Mfg. 
Co., of Cleveland, O., has the contract. 


COMMITTEE ON 
annual 


THE 
pointed at the last 


SAFETY APPLIANCES ap 
convention of Rail 


road Commissioners, will give a pub 
O® lic hearing, Nov. 10, at the Chamber of 
y- Commerce rooms, 34 Nassau St., New 


York, on the subject of federal regulation of 
railway safety appliances. Ail organizations 
of railway employees or officials are invited 
to be represented at it, but we are requested 
by the Secretary of the Interstate Commerce 
Commission to cal) especial attention to the 
fact, in connection with this meeting, that 
it *‘ will be confined strictly to those who are 
in the employ of railway companies, and is 
net for those who are interested in any par 
ticular coupler. The limited time allowed 
the committee is insufficient to enter into the 
merits of the hundreds of different types of 
couplers, and the meeting is for the purpose 
only of hearing the views of those directly 
interested in regard to the federal regulation 
of safety appliances.” 


A FOUR-CYLINDER COMPOUND LOCOMOTIVE 
is to be built at the Philadelphia shops of the 
Philadelphia & Reading R. R. after designs 
by Mr. Jackson RICHARDS, Master Me- 
chanic in charge of these shops. The en 
gine is to have two high-pressure cylinders 
inside the frames, and two low-pressure 
cylinders outside in the ordinary position. 
The cranks for the outside and inside cylin- 
ders are to beset at an angle of 180° from 
each other, and will be of equal weights, 
so that the engine will be perfectly hba)- 
anced at all speeds, and no counterbalance 
weights will be needed. The locomotive will be 
equipped with the Wooten firebox, and is expected 
by Mr. RrcHARDs to make a record for fast running. 





PERSONALS. 


Mr. D. S. Hitt, General Superintendent of the 
Lake Erie & Western R. R., has resigned, and Mr. Go. 
T. JARVIs has been appointed in his place. 


Mr. Wi1LL1aAM D. Ew1na has been appointed As- 
sistant General Superintendent of the Fitchburgh R. R., 
in charge of the operating department, with office at Bos- 
ton, Mass, 


Mr. CLemM Hackney, formerly Superintendent of 
Motive Power of the Union Pacific Ry., has been ap- 
pointed General Manager of the Fox Solid Pressed Steel 
Co., vice Mr. F. P. Davipson, resigned. 


Mr. J. MApIsoN Portsr, formerly with Tippett 
& Wood, has been elected Professor of Civil] Engineering 
in Lafayette College, Easton, Pa. He has been assisting 
in instruction at the college since the death of Prof. Fox. 


Mr. C. H. RocKWELL, General Superintendent of 
the Columbus, Hocking Valley & Toledo Ry., has been 
appointed General Superintendent of the Chicago & East- 
ern Illinois R. R. and Chicago & Indiana Coal Ry., with 
headquarters at Chicago, lll. 


Col, Peter C. Harns, U. S. Engineer, and for a 
long time in charge of the reclamation of the Potomac 
flats, in Washington, and other engineering works in 
Maryland and Virginia, has been ordered to the DVepart- 
ment of Dakota, with headquarters at St. Paul. 


Mr. LAWRENCE G. GRAHAM, railway contractor, 
of Whitewater, Wis., died in Milwaukee, Wis., Oct. 18. 
He built the Milwaukee & Mississippi road, the first line 
constructed in Wisconsin, and now a part of the Chicago, 
Milwaukee & St. Paul R. R., and helped to build many of 
the early railways in Minnesota and Dakota. 


Mr. Wo. J. GALWEY, M. Inst. C. E., was killed in 
Siam recently in a boat accident on the Mehnam River. 
He was chief of an engineer corps surveying for the pro- 
jected railway from Bangkok to Chiengsin, on the Chinese 
frontier. He had been in Siam for two years, after several 
years’ service in India, and was 60 years of age. 


Mr. WILLIAM HASsMAN, who recently resigned 
his position as Master Mechanic of the Cincinnati and 
Huntington divisions of the Chesapeake & Ohio Ry., has 
been appointed Superintendent of Motive Power of the 
Western division of the Newport News & Mississippi 
Valley R. R., vice Mr, J. W. LUTTRELL, resigned. 


Anaus SINCLAIR, long and favorably known 
as an authority on locomotive practice, Secretary of the 
American Railway Master Mechanics’ Association, and 
editor of the National Car and Locomotive Builder, has 
joined with Mr. Joun A. HiLi in purchasing Locomotive 
Engineering, which will hereafter be conducted under 
their joint management, with offices at 912 Temple Court, 
New York. We have no doubt that that journal will be 
come under their management one of even better stand 
ing than heretofore. 


NEW PUBLICATIONS. 


-~Notes on Rankine’s Civil Engineering. Part lI. For 
the Use of Engineering Students of the University of 
Michigan, By CHARLES E. GREENE, Ann Arbor, Mich., 
1891. Price $1. 


This work of 124 pp. is a lithograph facsimile of manu- 
script, in the form of notes intended to explain away the 
difficulties which the average student finds in the works 
of Mr. Rankine. Professor Greene has, in fact, here set 
down what he usually explains orally to his classes or 
puts on the blackboard, and has added some rew mate- 
rial that he has found useful in past years. A full index 
adds to its value. and its usefulness will doubtless extend 
beyond the class room. 


_—A Course of Instruction in Ordnance and Gunnery, 
for U. S. Military Academy. By Capt. HENRY METCALFE, 
Ordnance Dept. U. S. Army, Instructor in Ordnance and 
Gunnery, U. 8. Military Academy. New York, 1891. John 
Wiley & Sons. Second edition. One volume in text, 
svo, and a folio volume of illustrations. 

The rapid advances in our knowledge of the properties 
of gunpowder and in improvements in metallurgy, toge- 
ther with the great variety of new arms introduced 
within a very few years, renders obsvlete works on ord- 
nance and gunnery published as late as a decade or two 
ago. The present work of Captain METCALFE deals with 
these ad vanced methods; and his treatment of the subject 
shows in a marked degree what these advances, or rather 
this revolution in arms and powders, really means. 


—Rulletin de la Commission Internationale du Congrés 
des Chemins de Fer, Brussels, Belgium. Vol. V., Nos. 7, 
8, 9; July, August and September. Paper,!944 x 7 ins., pp. 
132. Illustrated. 

This number contains the following papers: “The Pro- 
duction of Steam,” E, SaUVaAGE; “Steam Traction on 
Secondary Railways,’ L. AMORETTI; “Locomotive Boil- 
ers,” M. BELLEROCHE; “Rolling Stock for Railways with 
Light Traftic,’’ S. ABELEs. 


Annual Report of the State Engineer and Surveyor, 
New York. JOHN BOGART, State Engineer. &vo, pp. 456, 
numerous plates, 
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This report is unusually elaborate and complete, con- 
taining an unusual proportion of other than routine mat- 
ter. Among other subjects very fully treated are the 
supply of water to the Ere Canal from the Genesee 
River, and the condition of the boundary monuments of 
the state, which is in general very bad on the north and east 
of thest .te.and good upon the south only. The matter of 
most general interest, however, is the careful tabulation 
of the rate of recession of Niagara Falls, as determined 
by a survey made last year. The results of the survey, 
which we long ago published, were that recession was 
going on at avery rapid rate; but the details given in 
this report are of much interest. Four different surveys 
were comp:red, those of 1842, 1875, 1886 and 1890, all 
which exist of much accuracy and the mean annual reces- 
sion, as deduced by dividing the to‘al area receded by the 
mean length of the crest line, has been as follows: 

American Falls... —Horseshoe Falls ~ 

1 . 1890. 1875. 1886. 1890. 
0.59 0.64 2.01 191 2.18 

0.11 0.51 bee Ls6 862.74 

‘ 165 - jy 5.01 

The total mean : recession in feet for the entire crest line 
in the 48 years since 1842 is 30.75 ft. for the American fall 
and 104.51 ft, for the Horseshoe fall; the maximum reces™ 
sion of the latter at any one point having been not less 
than 270 ft. since 1842, 180 ft. since 1875 and 80 ft. since 1886, 
orin only four years. The indications seem to be that 
the rate of recession is tending to increase. 

We have extracted for publication elsewhere the rules 
and results of the cement tests given in this report, which 
is inevery way acreditable one. If our politicians could 
only once reconcile themselves to the principle of letting 
a good officer alone, in technical positions at least, we 
might have more such reports which are worth serious 
attention. 

—Annual Report of the State Board of Health of 
Indiana for 18%, C, F. GRIFFIN, Secretary. Cloth, 6 x 9 
ins.; pp. 272. 

This report contains little of engineering interest except 
a reprint of Mr. W. P. GERHARD’s “The, Disposal of 
Household Wastes.” 


—Report of the Water Commissioners, Yonkers, N. Y ., 
Dec., 1899. J. A. Lockwoop, Clerk and Superintendent. 
Pamph., pp. 32. 

This report contains two interesting tables showing for 
the years 1877 to 1890, inclusive, the amount of water 
pumped, the amount metered at different rates, the total 
cost and cost per cubic foot to pump water, pump and dis- 
tribute it, pump, distribute it and pay interest on bonds. 
The receipts are given in similar detail. 


—Report of the Newark, (N. J.) Aqueduct Board for 
1890. A. P. SmirH, Supervisor. Pamph., pp, 104. 

A table in this report shows the day and night consump- 
tion for both the high and low service, and for both, for 
each day of the year. The day is divided at 7 o’clock, 
morning and evening. 


—Annual Report of the Board of Public Works (Mil- 
waukee) for 1890. G. H. BENZENBERG, City Engineer. 
Pamph., pp. 266 and many folding sheets of tables ; ilius- 
trated. 

Those interested in the cost of sewers will find figures 
in this report of cost, by sizes, of sewers built during 1890, 
but will be obliged to calculate the cost per foot for them- 
selves. A diagram shows graphically the daily consump- 
tion per week in 1889 and 1890. A phuotogravure presents 
a view of the Milwaukee River masonry dam, nearly 
completed. The pump at the river flushing works lifted, 
during the year, 100,989,000,000 galls. of lake water into the 
Milwaukee River. 


—Annual Reports of the Department of Public Works, 
New Haven, Conn., for 1890. A. B. HILL, City Engineer. 
Pamph., pp. 48. 

The cost of sewer construction in 1890 is shown in this 
report by means of a table giving length, size and mater- 
ial, average cut and character of excavation, and con- 
tract price per foot for all sections of sewers built. An- 
other table shows the prices named by the several bidders 
on each piece of work. The average contract price per 
foot for sewers built in 1890 is as follows, the last four 
sizes being vitrified pipe and the first five being brick, 
the 30 and 24-in. having 8-in inverts: 48-in., $7.00; 42 
and 36-in., $6.00; 30-in., $4.25; 24-in., $3.18; 18-in., $1.83; 15- 
in., $1.49; 12-in., $1.20; 9-in., 80 cts. 

—The Newport (R. I.) Water-Works. Its Excessive 
Charges and the Remedy. By X.Y. Z. Pamph., pp. 26. 

This pamphlet is areprint of a series of nine letters to 
the Newport News, all but seven of which were inserted 
as advertisements, presumably because space would not 
be given tothem otherwise. The writer shows by figures, 
partly taken from the Manual of American Water-Works, 
that the Newport rates are higher, comparatively, than 
those charged in other cities. He thinks the city has the 
right to buy the works at a price to be fixed by arbitra- 
tion, and if it has not then that the General Assembly of 
Rhode Island should be induced to regulate the corpany’s 
raies. As the matter is of a local character the interested 
reader is referred to the pamphlet for further particulars. 
It is interesting to note, however, that X. Y. Z., since 
the publication of the letters, has been elected Mayor of 
Newport on a water-works reform ticket, and that the 
same election put a majcrity of the city government on 
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his side, all the reform aldermanic candidates having }. , 
elected. 


—Annual Report of the Provincial Board of Healt), o; 
Onta io for 1890. P, H. Brycr, Toronto, secretary, 
Pamph. pp. ex + 150. 

‘The report of the Secretary discusses among othe r 
things, the ** Economics of Public Health Work,” x 
age Disposal” and “ Public Water Supplies.” Rhiatre, 
tions are given showing diferent appliances for the re- 
moval of household wastes. There are some reports 0: 
special sabjects, as one on “ Sanitary Progress in Great 
Britain,” by Mr. C. W. CovERNTON and another, the “Cor. 
der System of Treating Sewage at the Ontario Institute fo- 
the Deaf and Dumb, Belleville,” by the Secretary and 
Mr. R. Curistie, Inspector. Annual reports of loca! 
health boards occupy more than half of the volume. 


—Report of the Executive Board, Rochester, N. Y., 1x8}. 
Emit KvicHLinG,e Chief Engineer Water-Works. 
Pamph , pp. 223. 

This pamphlet contains the several reports of the Chics 
Engin2er of the Water-Works, City Surveyor, Chief En- 
ginser of the Fire Department, Superintendent Fire 
Alarm Telegraph and Superintendent of Streets. The 
original and present discharging capacity of the wate: 
supply conduit from Hemlock Lake is discussed by Chicf 
Engineer KutcHiing. The diminution in daily carrying 
capacity is stated as about 2,000,000 galls., or from 9,000.1) 
to 7,000,009 galls. The cause of the decrease is not known, 
but it is supposed to be mainly a deterioration of the inner 
surface of the conduit, either by the growth of spongilla 
or other organisms, by rust, or by both. The conduit is of 
36-in. wrought iron pipe for 9.6 miles, then 24-in. wrougch 
iron for 3 miles, then 24-in. cast iron for 6.8 miles, a tota) 
length of nearly 20 miles. The subjects of temporary and 
permanent additional supplies are discussed by Mr 
KUICHLING at some length, and the latterisalso discussed 
by a Committee on Additional Supply and by Mr. A 
FTELEY. 

The report contains a plumber's table showing the streets 
in which domestic water mains are laid, together wit! 
size of mains, width of street, side of street upon which 
pipe is located and distance of pipe from curb or other 
fixed line. This table must be of great local service. 

TRADE PUBLICATIONS, 

—Utica Hydraulic Cement.—Utica Hydraulic Cement 
Co., Utica, Il. Paper, 5 x 734 ins,, pp. 61. 

This pamphlet contains a treatise on American natural 
hydraulic cement, the report of the Am. Sec. C. E. com- 
mittee on a uniform system of testing cement, and particu- 
lars in regard to sand, concrete, masonry, grout, etc., and 
8 pages of testimonials. 

Catalogue of the Heine Safety Boiler Co.—New York 
office, 45 B’oadway.—A well illustrated descriptive 
pamphlet showing in detail the peculiar features of this 
boiler and its setting. Mr. E. D. Merr, C. E., ina paper 
read before the Am. Inst. of Mining Engineers, says that 
the first Heine boiler, built in Berlin in 1879, has continued 
in uninterrupted service since under 150 lbs. working press- 
ure without repairs of any kind. It isa gravity-return 
water-tube boiler. with the main body of water at the 
rear end of the shell. The advantages claimed are 
economy in space and fuel, safety at high pressure, per- 
fect accessibility of interior and the prevention of scaling. 
This type of boiler has been adopted for the power plant 
of the Broadway Cable Ry. 


—The Slide-Rule Perpetual Calendar.—A‘ convenient 
pocket calendar for all time, with full directions for use— 
indicating the days of the week for any year, past or to 
come. Jerome Thomas Co., 47 Lafayette Place, New York. 
Price, 25 cts. Bia an Sera ie ieee 


SOCIETY | "PROCEEDINGS. 
American Street Ratlwey oF hinaaaithes Tre tenth 


annual convention was held at Pittsburg, Pa., Oct. 21, 22 
and 23. A large number of members were present. After 
the calling of the roll by Mr. William J. Richardson, the 
Secretary, an address was read by the President, Mr. H. 
M. Watson, of Buffalo, N. Y. He referred especially to 
the wonderful development of electric railways, the capi- 
tal invested in which he estimated at $75,000 ,00), and also 
presented the statistics given in our issue of Oct. 10. 
Referring to the paper to be read by Mr. H.G. Scribner 
on “Public Treatment of Corporations,”’ he said that 
those who have pooled their property, in the belief that 
they can work better together than each with his indi- 
vidual capital, fee] keenly the abuse from those who 
seem to have no conception of what acorporation is cr 
why it is formed. The government has established mail 
routes on some street railway lines, the plan being to ‘it 
the cars with mail boxes, which are taken up and sorted 
at some central point, and city letters sent to the sub-sta- 
tions without the delay of sending them tothe generw! 
post-office. The report of the Executive Committee 
showed a membership of 180 companies. It also referred 
approvingly to employees’ mutual benefit associations. 
and stated that managers would do well to hasten the 
coming of the cay when employés will have vested 
interests in the business of the companies. 

The first paper presented was. by Mr. H. A. Everett. 
upon “A Perfect Electric. Motor,” the general conclu- 
sions of which, with discussicn thereon, we shall give 


x 
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later. The writer referred to the early history and de- 
velopment of the electric motor, and stated that he 
expects within a few years, as the motors are perfected 
and their armature speed reduced, to see a line of railway 
from New York to Chicago run on a 2-hour time table for 
the through trip, and giving a transportation rate consid- 
ered impossible with the present motive power. From 
experience in operating cars from 16 to 30 ft. in length he 
was of opinion that on routes having a small patronage 
where the earnings are under 20 cts. per car mile run, it is 
unwise and undesirable to have a car exceeding 21 ft. in 
length inside, as it is more economical to have trail cars 
when the traffic is heavy than to be at the continuous 
daily expense of hauling a large car of great weight. 

At the evening session a long paper on “ The Progress of 
Cable Motive Power,” by Mr. J. C. Robinson, was read, 
and of this we shall give an abstract later. The paper 
stated that a road carrying 2,000 passengers daily could be 
profitably converted into a cable line. The next paper 
was by Mr. G. W. Mansfield, cf Boston, Mass., on “The 
Dependent (Overhead and Underground) System of Elec- 
tric Motive Power,”’ an abstract of which, with the dis- 
cussion, is given elsewhere. The author considered 
the overhead wire system to be the only one yet practic- 
able, although he recognized the advantages of other 
systems. 

At the meeting on Oct. 22,a paper by Mr. G. Hilton 
Scribner on “ Public and State Treatment of Corporate 
Property,” was read by Mr. C. D. Wyman, in the absence 
of the author. The paper was a defense of corporations, 
and a denunciation of the injustice of legislation taxing 
corporate bodies. The author said that the only 
thing on which the Republican and Democratic 
parties of the state of New York ever agreed was in 
claiming the credit of perpetuating the gross injustice of 
oppressing corporations. He explained the alleged 
oppressive legislation in New York in relation to 
corporations, and Mr. Wyman supplemented it by 
a statement of how corporations are taxed on the 
real estate covered by their tracks, as if they 
owned the ground. Mr. Wm. M. Stephenson, President 
of the Columbia Ry. Co., of Washington, D. C., com- 
mended the paper, but said the state treatment of cor- 
porate property was very lenient compared with the 
National treatment of companies in the District of Co 
lumbia. His company had paved the streets and paid the 
bills when the city changed the grades, and was required 
to again pay for the paving; this was contested and the 
case carried to the U.S. Supreme Court, which decided 
against the corporations, ordering them to pay the bills, 
amounting to $231,000, within 10 months or forfeit their 
franchises. Mr. H. C. Pain, President of the Milwaukee 
Street Ry. Co., said matters are not so bad in the West 
as most of the new states have a provision in their state 
constitutions requiring a uniformity of taxation. 

A paper on ‘* The Independent (Storage or Primary Bat- 
tery) System of Electric Motive Power” was then presented 
by Mr. Knight Neftel, of Lancaster, Pa. He stated that 
the use of storage batteries had been accomplished with a 
varying amount of success. The batteries have been in 
use long enough on various roads to justify the prediction 
that good results are practicable in the nearfuture. Of 
this paper we give an abstract elsewhere. 

Mr. G. W. Baumhoff, of the Lindell Ry. Co., St. Louis, 
stated that he has tried the storage battery with varying 
scientific success, but not with any commercial 
success. He tried it for at least 18 months on a 
road where the grade is not over 24%, and found that it 
might be a success if the capital of the company would 
hold out. The company is satisfied it cannot afford to 
operate them. Mr. Wharten, of Detroit, said that they 
found that it requires just as long to change a battery as 
to discharge it. His experience was that they are nota 
commercial success. Mr. Scott, of Philadelphia. spoke of 
two roads, one in Washington and one in Dubaque, that 
are being operated successfully with storage batteries 
with profit. Mr. Montague, of Yonkers, mentioned a 
system of storage batteries which, he said, is certainly 
successful. One car will take 85 passengers and climba 
10% grade with ease and noinjury to the battery. Three 
cars have run 42, 46 and 48 miles without a change of 
battery or recharging. 

At the afternoon session a paperon “Standards in 
Electric Railway Practice’ was read by Mr. O. T. Cros- 
by, in which he advocated a system of standard descrip- 
tions for motors, defining thcir horizontal effort at a 
given speed and their efficiency percentage. He also sug- 
gested standards for poles, trolleys, gearing, truck details, 
and a uniform system of accounts, and presented a pro- 
posed list of nomenclature to avoid the present use of 
different terms for the same object. 

At the conclusion of his report, Mr. Crosby made a mo- 
tion that a committee on standerdizing of ratings. nomen 
lature, dimensions and accounts for electric street rail- 
ways be appointed by the association. This was seconded 
by Mr. Maefarren, of Pittsburg, who said that he had 
long felt the necessity for some uniformity in this respect, 
and that it is time that the association fook such a step, 
so as to keepin rank with similar societies which have 
all adopted methods of this character. He ‘thought that 
no matter of business has ever been taken up by the as- 
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sociation which will be productive of such good results 
as this matter. The motion was adopted, the committee 
to consist of seven members, including the president and 
secretary. 

The annual banquet was given in the evening. 

The following officers were elected for the ensuing year: 
President, John G. Holmes, Pittsburg, Pa.; First Vice- 
President, Thomas H. McLean, New York, N. Y.; Second 
Vice-President, James B. Speed. Louisville, Ky.; Third 
Vice-President, Albion E. Lang, Toledo, O.; Secretary and 
Treasurer, Wm. J. Richardson, Brooklyn, N. Y. Execu- 
tive Committee: Henry M. Watson, Buffalo, N. Y.; Lewis 
Perrine, Jr., Trenton, N. J.; W. Worth Beam, St. Joseph, 
Mich.; Murry A. Verner, Pittsburg, Pa.; Thomas C. 
Pennington, Chicago, I. 

The meeting was well attended and very successful. 
The next meeting will be held at Cleveland, O. 

EXHIBITS. 

The exhibits at the meeting exceeded any similar dis- 
play given under the auspices of the association. A 
double-decked barge and a river steamboat were moored 
at the wharf adjacent to the Monongahela House and 
were used for exhibition purposes. Along the street at 
the side of the hotel were some full sized cars, showing 
all the recent improvements, also some snow sweepers, 
plows, &c. In the hotel every available corner was used 
for displays, while a large number of rooms were devoted 
exclusively thereto. On the barge were full sized car 
trucks, motors, and appliances of every description. 
Every conceivable part of the business was shown in full 
detail. Nearly all the leading dealers and inventors in 
appliances for electric and cable cars were represented, 
and all the large electrical equipment companiee had 
agents on the ground. Space will not permit any extended 
mention of the exhibitors or the character of the goods 
shown, but the following is a partial list: 

Thomson-Houston Electric Co., of New York. Material 
for overhead wire equipment; motors; switch board, rheo 
stats and instruments. 

Westinghouse Electric & Mfg. Co., of Pittsburg, Pa. 
Several electric motors and trucks, including a mutor in 
a water-tight casing, and a gearless motor. 

Short Electric Railway Co., of Cleveland, O. Trolley 
materials and fittings; switch board and instruments; 
gearless and single reduction motors. 

Edison General Electric Co., of New York, N. Y. Motor 


truck, switches and other appliances; lamps, transfer 
table, dynamo. 

Solar Carbon & Mfg. [Co., of Pittsburg, Pa. Carbons 
and motor brushes. 

Wightman Electric Mfg. Co., of Scranton, Pa. Wight- 


man motor and trolley. 

Engineering Equipment Co., of Boston, Mass. Insulators 
and line material. 

Standard Underground Cable Co., Pittsburg, Pa. 
bles and wire of various kinds. 

Electrical Construction & Supply Co., of New York, 
N. Y. Ward are lamp. 

John White, of Allegheny, Pa. Insulators of hard wood, 
saturated with a patent insulating solution. 

Western Electric Co., of Chicago, Ill. Railway sup- 
plies. 

Eastern Electrical Supply Co., of Boston, Mass. Railway 
specialties and overhead wire appliances. Portable 
switches. 

Electrical Merchandise Co., of Chicago, Ill. Insulators, 
track brooms, rawhide pinions, electric headlights. 

Burton Electric Co., of Richmond, Va. Electric heaters. 

Alexander, Barney & Chapin, of New York, N. Y. Elec- 
tric lights and railway supplies and White's chairs for 
girder rails. 

McConway & Torley, of Pittsburg, Pa. Rail joints. 

Peckham Motor & Truck & Wheel Co., of Kingston, 
N.Y. Radial geared cantilever truck; dust proof, self- 
oiling boxes. 

A. Whitney & Sons, of Philadelphia. Pa. 
wheels and the Whitney contracting chill. 

Pennsylvania Steel Co., of Steelton, Pa. 
frogs, etc. 

Johnson Co., of Johnstown, Pa. Girde-. rails, slat rails 
and other track material. 

Brooklyn Railway Supply Co., of Brooklyn, N. Y. A, 
“ Walkaway” snow plow for horse power. 

Welker Mfg. Co., of Cleveland, O. Differential cable 
drums. 

Bryant & Barbey, of Boston, Mass. Portable rail saws. 

Hale & Kilburn Mfg. Co., of Philadelphia, Pa. Car 
seats. 

New York Car Wheel Works, of Buffalo, N. Y. 
chined car wheels. 

Pomeroy & Fisher, of New York, N. Y. 
varnishes, 

Rochester Car Wheel Works, of Rochester, N. Y. 
wheels, and a Barr contracting chill. 

J.G. Brill Co., of Philadelphia, Pa. Car trucks, in 
cluding a special truck (No. 13) for long cars on uneven 
tracks. It hasan extended spring base, and elliptical 
springs at the corners to reduce the osvillation and lurch- 
ing at crossings, low joints, etc. Alsoa car. 

Lewis & Fowler Girder Rail Co., of Brooklyn, N. Y. 
Rails, switch, frog, chairs, joints, and fare registers. 


Ca- 


Chilled car 


Girder rails 


Ma- 


Colors and 


Car 


411 


Lewis & Fowler Mfg. Co., of Brooklyn, N. Y. Snow 
sweeper for electric railways. Car specialties, 
Reliance Gauge Co., of Cleveland, 0. Safety water 


columns and steam appliances. 
Jewell Belting Co., of Hartford, Conn. 
and 110 ft. long. 
Tripp Mfg. Co., of 
cars; piston packing. 
Robinson Machine Co., of Bellwood, Pa 
truck. 


Belt 48-in. wide 
Boston, Mass. Roller bearings for 


Electric motor 


Baltimore Car Wheel Co., of Baltimore, Md. Motor 
truck with new spring and brake arrangements. 

Charles Munson Belting Co., Chicago, Ul. Machine 
belts. 

Morton Safety Heating Co., of Baltimore, Md. Car 


heating by means of heat stored in earthenware tubes in- 
closed in iron tubes, placed under the seats. By the 
application of steam for 5 minutes in the morning before 
the car leaves the stable or power-house, suflicient heat 
is said to be stored to keep the car comfortable for sev- 
eral hours, and it is not necessary to change it for more 
than 2 or 3 minutes every 3 or 4 hours 

Brownell Car Co., of St. Louis, Mo. “ Accelerator 
with door at one side of platform instead of at middle 

Leib Machine Works, of New York, N.Y. Street rail 
way supplies and appliances. 

Bodifield Belting Co., of Cleveland, O, Machine’belting. 

Schneider Combination Car Co., of Chicago, Il. Combi- 
nation car for summer and winter service. 

Calorific Ventilating Co., of Chicago, I. Car 
and ventilating appliances. 

Pierce Bros, & Co., of Leominster, Mass 
drill and emery drill sharpener. 
ances. 

American Society of Mechanical Engineers.- The 
annual meeting will be held in New York at the society's 
house, Nov. 16 to 20,inclusive. The opening session will 
be at 8:30 p. M., Monday, Nov. 16, followed by a social re 
union. On the 17th there will be a session of society busi 
ness, action on amendments to the rules, reports of com 


car, 


heating 


Portable track 
Overhead wire appli- 





mittees, etc.; excursions in the afternoon and a session for » 


papers in the evening. On the 18th there will be an ex- 
cursion to the Brooklyn navy yard and the shops of the 
De La Vergne Refrigerating Co., with a theater party in 
the evening. Tickets for the American Institute Fair 
will also be provided. On the 19th there will be a morn 
ing session for papers and discussion, excursions in 
groups in the afternoon, and a public reception at the 
Lenox Lyceum in the eveting. On the 20th there will be 
a concluding session for the presentation of papers. The 
list of excursions will be anncunced at the meeting. The 
following is a list of the papers: “ Experiments to Deter- 
mine the Rate of Rise or Fall of a Mercurial Thermometer 
Under Different Conditions,” “Test of Indiana Block 
Coal at the Chicago West Side Pumping Station,”’ and 
**Limitations of Steam Engine Economy,” A. F. Nagle; 
“The Value of Water Power,” Chas. T. Main: “The 
Brooklyn Pumping Engine of 1860," Samuel McElroy; 
“The Idiosyncrasies of Chimney Draft,’ W. E. Crane; 
“Electric Power Distribution,’’ H. C. Spaulding; ‘' In- 
fluence of the Steam Jackets of the Pawtucket Pumping 
Engine,” Wm. Kent; ‘‘A Combination Iron and Oak 
Pavement,” J. Wendell Cole; “Test of a Pulsometer,”’ 
De Volson Wood. 

American Gas Light Association.—The nineteenth 
annual convention was held in New York City, Oct. 21 
and 22. Fifty-two new members were added to the asso- 
ciation. Tle following officers were elected: President, 
Wm. Henry White: Vice-Presidents, 0. E. Boardman 
Wn. H. Pearsons, Walton Clark; Secretary and Treas- 
urer, A. B. Slater, Jr., Providence, R. lL. Among the 
papers presented were the following: “‘ Leakage,” by 
Chas. H. Nettleton; ‘ Meter Rents,’ by Walton Clark; 
“The Illuminating Power of a Mixture of Coal and 
Water Gases,"’ by Dr. E. G. Love; “ Intensity of Light,” 
by A. B. Slater, Jr., and “ Theoretical Effect of Pre- 
Heating Blast, Steam and Oil in Water Gas Manufacture,’ 
by Rollin Norris. A committee of seven was appointed 
to secure an adequate representation of ges lighting and 
heating industries at the World's Columbian Exposition. 
The next annual convention will be held in Boston. 


American Association of Irrigation Engineers, - 
An association with the above name was recently organ- 
ized at Salt Lake City, and has elected the following 
officers: President, A. D. Foote, Boise City, Ida.; Vice- 
President, G. G. Anderson, Denver; Secretary and Treas- 
urer, C. L. Stevenson, Salt Lake City. The directors are: 
L. G. Carpenter, Ft. Collins, Col.; H. I. Willey, San Fran- 
cisco; J. B. Greene, Denver. The headquarters for 1891-2 
will be at Salt Lake City. Each member is required to 
furnish three months before the annual meeting an essay 
of 1,000 words on irrigation or pay a fine of $10. 

State Association of Irrigation Districts of Cali 
gornia,—The annual meeting of the association was held 
at Los Angeles, Oct. 20 and 21. Delegates were present 
from at least 16 districts. J. W.Nance, of Perris, was re- 
elected President and A. J. Pillsbury was re-elected Sec- 
retary. Reports were presented showing the progress made 
in several districts, and a considerable amount of time 
was spent in discussing the marketing of district bonds. 
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COMING TECHNICAL MEETINGS. 


Civil Engineers’ Society of St. Paul,—Nov.2, Secy., 
c, L, Annan, : 

Engineers’ Club of Kansas City.—Nov, 2. Rooms, 
Baird Building, Secy., H, Goldmark, 

Boston Society of Civil Engineers,—Nov, 4, Secy., 8. 
EK, Tinkham, City Hall. 

Western Society of Engineers ,.—Nov.4, Secy,, J, W. 
Weaton, 230 La salle st,, Chicago, 

Engineers’ Club of ‘St. Louis.—Nov. 4, Secy,, Arthur 
Thatcher, Room 801, Odd Fellows’ tsuilding, 

American Society of Civil Engineers .—Nov. 4. ‘Water 
Supp y and Water Waste Prevention at Rochester, N, Y. 
Secy,, Francis Collingwood. 127 Kast 23d St., New York, 

Engineers’ Club of Minneapolis .--Nov, 5. Rooms, 
Public Library Bldg. Seoy., F. W. Cappelen, 

Association of Civil Engineers of Datlas,.—Nov, 6, 
Becy.. E, K, Smoot, 808 Commerce St, 

Technical Society’ of the Pacific Coast,—Nov. 6, Secy., 
©, von Geldern, $19 Market St,, San Francisco. 

Swedish Engineers’ Club —-Nov. 7. Secy., P. Valentine, 
At 231 Union 8t., Brooklyn, and 646 North 10 rst. Philadelphia. 

Morshseost Railroad ‘Club,— Nov. 7. Rooms, Unien 
Station, S*, Paul, 

Atlanta Society of Civil Engineers .—Nov.10. Secy., 
Parker N, Black, Room 39, Capitol Block, 

Denver Society of C ivil Engineers .—Nov, 10. Secy., 
Geo. H, Angell, 

Northwestern Society of Engineers ,—Nov. 10, Rooms, 
Occidental Block, Seattle, Secy., H. Warner, 

Civil Bagtnesre* Association of Kansas ,.—Novy. 11, 
Secy., Herring. Wichita, Kan, 

New Nek Railroad Club.—Nextmeeting. Nov. 11. At 
United States Hotel, Boston, Secy , F. M. Curtis, 

Civil Engineers’ Club of Clevetand,—Nov. 13. Becy., 
A. H, Porter, 50 Euclid Ave. 

Engineering Association of the Southwest,—Nov. 13, 
Seey., O. H, Landreth, Nashville, Tenn, 

Northwestern Track and Bridge Association.—Nov, 
18, Rooms, Union Station, St, Paul, 

American Socie ty of Mechanical Engi: neers —Annual 
meeting in New York; Nov, 16 to 20. Secy., T. R, Hutton, 121 
W, Sist St. 

Western Railway Club.—Nov. 17. Rooms, Rookery 
Bui ding, Chicago, 

Engineers’ Society of Western Pennsylvania,—Nov. 
17, Secy., J, H. Harlow, Pittsburg. Pa, 

Engineers’ “Club of Cincinnati,—Nov. 19. Secy., J. F. 
Wiwson, 

New York Railroad Club.—Nov. 19, Rooms, Gilsey 
House, 

Scandinavian Engineering Society of Chicago,— 
Nov, 19. Seoy., T. G. Pihlfeldt. 113 Adams St, 

Montana Society of Civil Rapreaes --Nov, 2i. Helena, 


SOMEWHAT r of an era-making decision appears 
to have been reached by the Baard of Education 
in Philadelphia, to put elevators in the new nor- 
mal school building for the use of the girl pupils. 
The matter is not yet decided, but the majority of 
the committee of the board in charge of the build- 
ing favor it, and it appears to be expected that the 
elevators will go in. If so, it will be the first school 
building in the world to be so provided, we appre- 
hend, but we may be tolerabiy sure it will not be 
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the last. The building in question, is, we believe, 
only four stories high, but there are others higher 
and still others Jikely to be built which it will be 
desirable to carry higher. The pupils in this school 
have a good deal of running up and down stairs to 
do from classroom to classroom, besides that in- 
volved in entering and leaving the building, and 
it is not unreasonably claimed that the small cost 
will be very much more than repaid in the saving 
of the time and strength of the pupils, besides 
saving the occasional instances of serious injury 
to health from running up and down stairs. Had 
the pupils the same voice in the matter as adults 
have we may be quite sure that elevators would 
have gone into many school buildings before now, 
as they have gone into nearly all office buildings of 
over three stories in height. The fashion once set 
will be likely to extend rapidly, as it is founded on 
reason and good sense. 
ails tiacahdhagcediceasibonts 

A CORRESPONDENT of Engineering takes a dis- 
mal view of the possible utility of our new naval 
vessel, which is officially known as a ‘‘commerce 
destroyer,” and popularly known as ‘*The Pirate.” 
Lie remarks that she may do very well ‘‘ as a scare- 
crow, but it remainsto beseen if she is so far 
ahead of European ships as to justify Mr. Secre- 
tary TRACY’s spreaccagleism,” and thus expresses 
his grounds for doubt: 

“he pirate of the eighteenth century, after capturing and 
plundering a merchant ship, rclieved himself of further 
trouble by sending her with all hands to the bottom. I 
presume it is not intended that thecaptain of a ship fly- 
ing the stars and stripes should, after ccabaiiiek a mail 
steamer, send her tothe bottom with her living freight, 
How, then, is he to manage? He must either (1) take the 
crew and passengers on board his own ship as a prelimin- 
ary to destroying the captured one, which would soon 
crowd him like an excursion steamer; or (2) convoy her to 
his nearest home port, which involves great delay; or (3) 
put a prize crew aboard, which means carrying several 
spare prize crews; or (4) take what valuables and stores 
he requires out of her and let her go, which wouid bardly 
be worth the time and trouble. There appears to me no 
other course, as to cripple the captured sh‘p and then let 


her go would be too cowardly a proceeding to ask a sailor 
to share. 


Had this doubting Thomas left the pirates of the 
18th century alone, and bethought himself of the 
history of a vessel of his own time, built and man- 
ned in England, and also popularly known (on this 
side of the water) as ‘* The Pirate,” he would have 
seen how easy it is to overcome his little difficul- 
ty, by a judicious combination of his four alterna- 
tives, as follows: Use alternative (1) for the first 
three or four ships, until the crowd of captives be- 
comes inconvenient, taking care in every case to 
burn and not to scuttle the captured ships, in order 
that they may serve as decoys for further victims. 
Then resort to alternative (4) loading the ship with 
all the captives on hand, resorting to alternative 
(2) or (8) only when it is convenient or specially 
desirable. In this way, very recent history proves 
that even a single slow ship can keep the sea 
against many pursuers for months or years, and 
do infinite damage to a comparatively smali mer- 
chant marine. How much more damage then 
could four or five such vessels do if the fastest in 
the world and acting together? We earnestly hope 
there may never be an answer to this conundrum; 
but there is much less likely to be if the necessary 
vessels are available, and it is rather surprising to 
see the possibility of it so soon forgotten in the 
country which served as the base of the first effort 
and which will this year need to get about two- 
thirds of its food supply from over seas. 


The Praposed sagen of the Schuyikill 
Watcr Supply to Philacelphia. 


The Schuylkill Navigation Co., presumedly, has 
issued a most excellent and telling exhibit in the 
shape of an atlas and pamphlet which discusses the 
desirability and possibility of improving the present 
Schuylkill water supply by acquiring the rights and 
works of the Navigation Co. As these works are 
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now valueless to their owners for the purposes fo) 
which they were originally constructed, it is quit. 
natural that they should desire to sell them for th, 
best price possible to the only possible purchaser 
the city of Philadelphia. This fact has given ii, 
to much opposition to the scheme for some yea: 
past, and we must confess that originally we als. 
regarded this project with some suspicion. 

But an inspection of the excellent maps pri 
pared by Mr. E. F. Smit, the Chief Engineer ot 
the Schuy!kill Canal, anda study of the conditions. 
as near as these can be determined from his and 
other reports, lead us to modify this view, at leas: 
as far as the engineering and economical features 
are concerned. 

Philadelphia is practically confined for its possi 
ble water supply to the rivers Delaware and 
Schuylkill, or to some of their tributaries. Tix 
supply up to this time has been drawn from th: 
Schuylkill, at the very threshold of the city 
and without other cost, as far as the water suppl) 
is concerned, than the building of a dam, and. 
later, the construction of an inadequate intercept 
ing sewer. As Mr. SMITH says, this water supply 
has been a gift, as compared with the millions ex 
pended by other large cities to bring water to th: 
consumers for distribution. The present system 
means the use of water that is much contaminated 
with sewage at times, muddy at others, and gene: 
ally condemned by chemists as unfit for domesti: 
purposes. This trouble grows with the extension 
of the city and increase of manufacturing estal 
lishments, despite attempts to intercept and carry 
below the dam objectionable matter. It is only a 
question of time when the Fairmount pool, now 
in the heart of the city, must be abandoned as a 
source of supply, and the question is what shal! 
then be done, 

In the past few years elaborate surveys have 
been made of the available watersheds within a 
radius of about 90 miles north and west of the city. 
The general result of this investigation is that the 
Delaware, tapped at the Water Gap, would give 
the largest supply, the one least lable to future 
contamination and having the advantage of beinz 
delivered to the city by gravity. But the distance. 
some 90 miles, and the enormous cost involved 
makes this project impracticable. Mr. HERING, in 
his careful repurt upon the future water supply. 
recommended the use of Delaware water obtained 
at Point Pleasant, and delivered at an elevation of 

179 ft. above city datum. His estimates for this 
scheme ranged from $19,622.543, for 210,000,000 
galls. daily pumped to an aqueduct by steam, « 
$15,475,262 if about 120,000,000 galls. were pumped 
by water and the remainder by steam power. Di- 
rector WINDRIM, of Philadelphia, in his last report, 
recommends the impounding cf the waters of the 
Perkiomen and Tohickon creeks, with a storage ca- 
pacity of 25,000 million gallons, at an elevation of 
300 ft. above city datum. He estimates the cost 
at $16,000,000. 

The proposition of the Navigation Company can 
be generally stated as follows : This company owns 
a combination of canal and slack water naviga- 
tion, formed by dams across the Schuylkill, ex- 
tending up this river toa point beyond Pottsville. 
It alsoowns a number of water rights, enabling 
them to store water at various points in the water 
shed, Including these reservoirs with the pools 
formed by damming the river, the total storage ca- 
pacity is figured at about 4,452 millions of gallons. 
Above Norristown the water of the Schuylkill is 
undoubtedly very much purer than it is at the 
present intakes to the pumpirg staticns in 
Philadelphia. And though Reading, with 50,000 
inhabitants, drains into this stream above, the 
claim is made, and it seems to be proven by analy- 
sis, that the passage of the water over miles of 
limestone and sandstone formation, its aeration in 
transit and its ‘subsidence in the numerous pools, 
purifies it by the time it reache+ Norristown. 

At the latter town the water would be inter 
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cepted and carried by two 8.6-ft. steel pipes along 
the river bank to the mouth of Arrowmink Creek, 
and then, to avoid the sharp bends in the river, in 
a tunnel a distance of 40,680 ft. coming out on the 
Schuylkill again. The Schuylkill would be crossed 
on a stone arch bridge, carrying steel 50-in. pipes, 
and connections would then be made with the 
present pumping stations. The water would be 
delivered to the pumps at such an elevation as to 
save from 11 to 32 ft. of lift, and the estimated 
saving in pumping is $50,000 per annum. The 
advantages claimed are a vast improvement in the 
quality of the water pumped, the utilization of the 
present pumping plant and reservoirs, the saving 
named in annual pumping expenses, and finally a 
low cost for the additional structures and work re 
quired. The total cost is estimated at $6,503,194. 

If we are to suppose that the item in this esti- 
mate of $458,500 for *‘ land and water-right dam- 
ages, engineering and superintendence,” covers all 
compensation to the Navigation Company, the 
scheme seems to be an economical one and would 
certainly improve the quality of water supplied to 
Philadelphia. The price to be paid for the rights 
and works of this company should have been ex- 
plicitly stated, however, so that there could be no 
doubt about this very important point in the 
negotiation. 

We cannot help expressing some doubt, how- 
ever, as to the advisability of using for a public 
water supply the water of a river that flows through 
so thickly settled a watershed as that of the 
Schuylkill. It is true that able experts certify to 
the comparative excellence of the water above 
Norristown; but when this comparison is made 
with the water often pumped from the Fairmount 
pool, it is faint praise, to say the least. The drain- 
age of cities like Pottsville, Reading and Pottstown 
must more or less contaminate the water with 
sewage flow, and if Dr. FRANKLAND is to be be- 
lieved, no length of flow and subsidence will en- 
tirely remove all objectional germs. These may be 
deposited on the bottom and sides of the stream, 
but they are not destroyed, and may in time reach 
the inlet. Dr. LEEDS finds in the Schuylkill at 
Phoenixville traces of free and albuminoid am- 
monia, nitrous and nitric acid and chlorine, and 
while the amounts are such as to in nearly all cases 
permit him to class the fluid as ‘‘ good water,” 
these elements are there, and the water is to that 
extent not above suspicion. 

On the other hand, Philadelphia needs at once 
some radical improvement in its water supply, and 
the comparative cost of this improvement is un- 
doubtedly a very important item in the discussion 
of plans. The supply promised by the Navigation 
scheme is about 250.000,000 galls. daily, or say 
twice the present maximum demand; the water 
supplied would undoubtedly be better than that 
now in use, and finally the estimated cost, as as- 
sumed above, is about 310,000,000 less than any 
other project under discussion. Consequently the 
scheme has merits that should be seriously con- 
sidered; even if it is only to be used asa temporary 
relief until such time as the city can afford to go 
further and pay more for a supply above sus- 
picion and delivered at an elevation that will pre- 
clude tue constant and very heavy outlay for 
pumping. But if the scheme is to cost any more 
than the amount stated, it would seem wiser to let 
the Schuylkill valley severely alone and to go to- 
ward the Delaware, where a better supply still can 
be secured, where the pumping plant could be con- 
centrated for the present and would be more econ- 
omical, and where all work performed would be on 
the line of an all gravity supply still further up the 
Delaware River. If the estimate of about $30,000,- 
000 for an aqueduct and gravity supply from the 

Delaware Water Gap is anywhere near correct, 
this does not seem an extravagant cost for the 

water supply of the future city of Philadelphia, and 

it would seem much wiser to go in that direction 
' even for a temporary service. 


The Canadian Pacific Arbitration Case. 

One of the most extraordinary litigations on 
record, keeping in view both the amount involved 
and the nature of the claims, has been ended this 
week by an award which must be very unsatis- 
factory to the plaintiff, but which must perforce be 
accepted, it would seem, since the defendant was 
the Canadian government, and the tribunal a 
specially created one, from which no appeal can 
lie to any higher tribunal. Where some $15,000,- 
000 was claimed, and probably a third of that sum 
or more expected, the award is only $579,000, with 
division of the costs, which have been very heavy. 
The circumstances may be thus outlined: 

The Canadian Pacific Railway was begun asa 
government enterprise, it being supposed that no 
private company could be induced to undertake so 
long a line through (for the most part) an unsettled 
wilderness. The heaviest work was naturally 
undertaken first, including the section in dispute, 
some 226 miles of excessively heavy work through 
‘the Fraser River country,” in British Columbia. 
Contracts and specifications were out for the con- 
struction of this work in the costly style usual 
for government lines, as also for the section of heavy 
work between Port Arthur and Winnipeg. 431 
miles, when it was decided to build the line 
by a private company after all. <A part of 
the heavy inducements offered to this company 
(see Ena. News, Sept. 22, 29, 1888) was that these 
two specially costly sections were to be finished by 
the government complete and presented to the com- 
pany as a free gift, ready for operation. Somuch is 
admitted ; but just how these sections were to ke 
finished was left judiciously (or injudiciously) 
vague, the company perhaps expecting that the gov- 
ernment would do the work over-well if anything, 
after the usual manner of government public 
works, and the government cfficials not knowing 
exactly what they would do, «nd evading any more 
specific conditions than that the Pacific work should 
be finished up to the standard of the Union Pacific 
Railway in the United States. 

Unfortunately for the Pacific, the 
conditions of the two lines were widely different, 


Canadian 


and neither the company nor the government ex- 
actly comprehended how different, nor took pains 
to fully inform itself, which at that time it was 
difficult todo. In the comparatively solid earth 
and rock of the Union Pucitic, 1 to 1 side slopes 
in cuts, untrimmed rock cuts, temporary wooden 
trestles to be filled in later with earth, etc., an- 
swered a very gvod purpose. But the British 
Columbia section, besides being very heavy, lies 
through some of the most extraordinary material 
in the world. The rock is almost all badly shat- 
tered by volcanic convulsions, and lies with a 
sharp dip toward the side hill roadbed which 
prevails for some 200 miles, The earth is 
more like a vast heap of dry ashes than 
like any other known material. It takes a nat- 
ural slope of precisely 1} to 1 over many thou- 
sands of square miles and for unbroken heights 
of 1,000 ft. or more; it has no coating of loam on 
top ; it is dry toa great depth because of the lack 
of rain, though on the other hand cloudbursts of 
great severity sometimes occur. Consequently, if 
one cuts a hole a foot deep into any one of these 
slopes, the material will commence to run down 
and continue to do so for weeks, forming a new 
slope under and exactly parallel with the old one, 
which gradually extends itself upward, perhaps 
for hundreds of feet. 

Similarly, a side hill fill can never be made 
to hold (except on the few easy slopes) till it ex- 
tends clear down to the foot of the mountain. 
And if there chance to be a river there, as 
was generally the case along the line, the new 
slope will not hold at all unless the bottom 
be thoroughly protected by a retaining wall. 
There were of course variations in the material. 


Some was an ash-like powder, some fine sand, some 





coarse, gravel, and round boulders. 


but all assorted by water to nearly uniform size in 


some some 


any one locality, all dry, and all taking the same 


slope. These slopes were so amazingly uniform 
and so unbroken by gullies or rounding of corners, 
that they were given the generic name of the 
‘adzed slopes,” than which no name could be 
more descriptive. Even if hundreds cf feet high 


thousand or two feet long on the crest, as 


the st 


and a 
they often were and ar slopes had their 
top and bottom angles as 
they had 
navvies. 
Under these 


the contract called for was that the 


sharply defined as ii 


just been dressed off by a iny of 


circumstances, what the spirit ot 
line should 
have been made as safe and as nearly 


What the 
through its amorphous and ill organized local enyi- 


perinanent 


as the Umion Pacitic’s Government did 


neer corps— which as a whole was most Improperly 


negligent and as clay in the hands of the contract 


ors—Was this: No attention whatever was paid to 


the utter difference of material and of conditions 


on the two lines, but whatever the Union Pacitic 
line had done through good material, that the 


Government did through the worst of bad material 
Deep rock cuts dmbbhng with semi-detached masses 
were left undressed and have since been continually 
dropping pieces on the track. Earth slopes of 1 to 
1 were used through out, though it was only with 
great difficulty and constant woik in clearing out 
that they could be stand 


the track was being laid, and this they did only 


made to even while 
because the slopes would form themselves into a 
changing series of short verticals and short 14 to 1 
slopes which could be seen to be continualiy drib 
bling and reforming. Filis were eschewed almost 
wholly, except in rare cases where the surface bore 
some approach to a level, Enormous cuts wer 
wasted down the side hill (with great profit to the 
contractor) and short gaps between closed with 
timber trestles (also with large protit Piling for 


these trestles was never used—it was expensive 
but mudsills only; and as it was impossible to ex 
cavate a flat bed even temporarily for the mudsills 
of an entire bent, sills were eschewed, and a type 
of * grasshopper trestle” invented, each post of 
different length and resting on 


sills. 


independent mud- 
The foundation of such a trestle on au ash 
slope of 14 to 1 was naturally not over-secure, but 
it could never be filled 
in without retaining walls. Therefore when filling 
seemed imperative or desirable, a kind of timber 
cribbing locally known as 


whether on earth or rock 


‘crib-wharting ” was 
used, consisting of a rectangle of notched logs filled 
with stone or gravel and buried in the bank, some- 
times near grade, sometimes near the foot of the 
grade, sometimes half way up. 
in the still re- 
mained sound, but the crib could not even be dug 
out for renewal without letting down the whole 
bank by re-formation of the slope on an interior 
parallel line. It was attempted to defend the use 
of these cribs to sustain high and loose slopes by 


Dry rot naturally 


set in interior while the extenor 


alleging that they were a recognized expedient for 
protecting the toe of banks against river wash, but 
it is obvious that the two uses are not really pai 

allel. 

As a consequence of these and other like pecu- 
liarities of construction the line when * finished ” 
and turned over was accepted only under protest. 
and was in a condition to require the expenditure 
of millions before it would be in a condition assaf 
to operate as was the Union Pacific, and it cer 
tainly constituted a disgraceful standard of con- 
struction for a civilized government to set to pri 
vate corporations. But this arose chiefly or wholly 
from the marked peculiarities of the material, and 
the carelessness shown in directing the vast ex- 
penditure to the best advantage. The Govern- 
ment has claimed, and it seems now with effect, 
that their side-slopes, non-trimming of rock slopes, 
use of trestles in place of fills, etc., were par- 
alleled in Union Pacific practice, and that, there- 
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fore, they had done all that was nominated 
in the bond. Like the Tilden will decision, this 
may be good law, but it is not good sense, nor 
is it equity. From one point of view it is ill to look 
a gift horse in the mouth, but from another and 
juster point of view this was by no means a gift 
horse, besides which, a contract is a contract, and 
a national government should not set the example 
of sharp practice under it. 


The Past and Future of New York City 
Passenger Traffic. 





The statistics of New York City internal passen- 
ger traffic for the year 1891, as abstracted in 
another column, continue to show the same rapid 
growth which has been conspicuous for many 
years past, and which affords the best possible 
guarantee of the financial success of the proposed 
new rapid transit lines, however great (within 
reason) their cost be assumed to be. Just at this 
time it may be of interest to review the reasons 
which seem to assure that this very rapid growth 
of traffic cannot cease for many years to come if 
it be not checked by lack of facilities, but must on 
the contrary give a very large traffic to the pro- 
posed new lines. 

The underlying truth which assures this result 
is one little understood in a formal way, but which 
nevertheless is as demonstrable as any in social 
statistics, viz., that city traffic tends to increase as 
the square of the population rather than in direct 
ratio thereto, provided adequate facilities be af- 
forded. That this is in accordance with the facts 
is conclusively shown by the little table below. 
That it is in accordance with theory and probabili- 
ties is readily seen by reflecting that in a city of 
2,000,000 inhabitants as compared with one of 
only 1,000,000, there are (1) just twice as 
many people whom each inhabitant is likely to 
have occasion to meet, and (2) just twice as great 
an average distance to be traveled over in order to 
meet them. Because of the last of these condi- 
tions the proportion of riding trips to walking trips 
grows steadily larger, and there will be many 
double fares; and because of the first the num- 
ber of trips which each inhabitant has to make 
in the course of a year also grows larger. Except 
for the fact that a large allowance must be made 
for that element of the daily travel which consists 
of two trips per day for each male adult to and 
from his daily occupation, and more so, traffic 
would tend to increase as the cube rather than 
as the square of the population. 

That the law has been substantially as stated in 
New York City will be immediately evident from 
the following little table, which we abstract and 
extend to date from one given in more detail in 
the ‘‘ Economic Theory of Railway Location,” * 
where the law above stated was first laid down and 
discussed theoretically and statistically. We re- 
gret that it is impossible for us to give the full 
table for each year of the period covered, which 
would make the table still more striking : 


Growth of City Passenger Traffic per Inhabitant in New 
York € rity by Half Decades, 1853-1891. 


Number of yearly trips| Trips 


Popu-. Total No. per inhabitant. ber al 
YEAR — pass. trips 

ae yearly |- per 

1, 1000. 1 = 1,000. | sor. | Ele- 1, of 

| face, | vated. Total. ‘pop'l'n. 
ae 581 6,836 | 11.8 jo sees 11.8 2.0 
1855... . 630 mee 5 Bek Tt... 29.4 4.7 
1860. . 81k meees 1 G08] kc 44.7 5.5 
1865.... 876 CRS | OB | ah. 93.8 10.7 
1870.. 912 115,139 | 122.0 > . | 122.0 13.0 
1875... | 1,065 166,918 | 158.8 | 0.9 159.7 15.3 
1880....) 1,206 211,22? | 124.7 |} 50.5 | 175.2 14.5 
1885....| 1,437 297,117 | 134.7 | 71.8 | 206.5 14.4 
1890...) 1,711 404,399 | 127.6 | 108.3 | 235.9 | 13.8 
1891....| 1,772 430,853 129.5 113.4 | 242.9 13.7 


The first column of this table gives ‘the popula- 
tion, which is interpolated in due geometric pro- 





‘The Economic Theory of the Location of Railways,” 
by A. M. WELLINGTON, M. Am. Soc. C. K., pp. 714-5. 


portion for the years between the several censuses, 
using for 1880 and all previous years the U.S. 
census, but for 1890 the enumeration made by the 
New York City authorities (1,710,715) instead of 
the smaller U. S. census figures (1,513,501). Using 
this larger population (if it be too large) is putting 
the law we stated to a pretty severe test, and it is 
probable that the true population lies somewhere 
between these two figures, for comparison with 
prior censuses at least, since all the U. S. censuses 
are probably somewhat too small for New York, 
because of the time at which they are taken (June 
1-15), when many city residents are absent. 

The second column of the table gives the total 
number of passengers in both elevated and surface 
street railways in New York City, returns from the 
elevated first beginning in 1872 

The next three columns give the total number 
of yearly trips per inhabitant, for the elevated 
and surface lines separately and in total. It will 
be obvious that if the traffic per inhabitant in- 
creased or tended to increase in direct ratio to the 
population only, this column would show a nearly 
constant total for all years; whereas, in fact, it 
shows an enormous and steady increase from 12 
trips per inhabitant in 1853 to no less than 243 
trips per inhabitant in 1891. The progressive in- 
crease is so regular and steady, and shows so little 
sign of stopping, as to make it at once evident to 
the most unobserving eye that the traffic not only 
has increased but tends to increase very much 
faster than in direct ratio to population. 

The next and last column, which gives the num- 
ber of yearly trips per inhabitant per 100,000 of 
population, indicates at once what is the real law 
which has governed the growth of traffic in the 
past, and which will presumably govern it for the 
future. It needs but a glance at this column to 
see that since 1870 it tends to remain nearly con- 
stant at 14.0; and it needs but a moment's reflec. 
tion to see that, so long as it does remain constant, 
it means that city traffic is increasing as the square 
of the population, because when the population 
has doubled we have twice as many trips per in- 
habitant X twice as many inhabitants = 4 times 
as many passenger trips per year, and proportion- 
ately for smaller increases. 

Will this ratio be maintained for one or two de- 
cades yet to come at least? There are at least 
strong reasons why it should be so maintained, 
provided only that adequate facilities for such 
growth be provided, as they will be by the pro- 
posed new rapid transit lines. In the first place, 
it is well known that with the exception of a brief 
period in 1876-82-3 the existing facilities have 
lagged far behind requirements. The elevated 
lines are not able to expand their facilities with the 
demand by lengthening their trains and platforms, 
as can the underground lines. At least they think 
they cannot, and at any rate they do not, though 
electrical propulsion now opens the way to it. 

In the second place, the apparent tendency toa 
slight decrease in the ratio of trips per inhabitant 
per 100,000 inhabitants in the last column is only 
apparent, being due to our using the largest esti- 
mate of population, as above noted. Had we used 
the United States census population for 1890 the 
ratios in the last column for 1885, 1890 and 1891, 
instead of standing at 14.4, 13.8 and 13.7 would 
have stood at 16.3, 17.0 and 17.3 respectively, thus 
showing a decided tendency in this ratio to in- 
crease rather than decrease, as a glance at the 
table will show, which would mean that the traffic 
was increasing faster than the square of the popula- 
tion and not slower. 

Taking a kind of average of these figures the 
present number of yearly trips per inhabitant per 
100,000 inhabitants 1s more likely to be 15 than 14, 
and increasing rather than decreasing. There 
must come a time in the growth of a great 
city, of course, when this ratio must decrease, or 
the number of trips per inhabitant would become 
too large for possibility. For example, in a city 





of 5,000,000 it would give 50 x 15 = 750 trips per 
year per inhabitant, against the present 243 in New 
York, which if not entirely impossible is a ox; 
improbable aggregate. But for the present w, 
are hardly insight of any such natural limit, an 
the past ratio may be expected to continue. 

This being so, let us see what kind of a traffic i: 
indicates for the next 10 to 20 vears. We will as 
sume that the population of 1891 is 1,700,000, In 
stead of the ratio of 254 per cent. increase per de- 
cade which the 1890 census indicates, or the 42 per 
cent. per decade which the city enumeration indi- 
cates, we will assume 33} per cent. per decade as th 
probable ratio of the growth cf New York (in 
cluding the annexed district) for the next 20 years, 
With good rapid transit facilities we see no reason 
why this ratio should not be obtained. 

These two assumptions give us the first two 
columns below, and the next two follow by simple 
multiplication. We add the figures for 1870 and 
1880 for comparison, 


ACTUAL Past AND ESTIMATED FUTURE CiTy 
GER TRAFFIC OF NEW YorK Ciry. 


PASSEN- 


| | Pri Ss per ‘Total trips Thou is 
| Population. inhab, S ie 




















Year. on per inhab-| of yearly 

itant trips on all 

inhabints. per year. lines. 

esiuatisitenienatiiesh avccnennmiaeeltginipeditine’ feneencraterenesctinetsiatines | etic a 
1870......| 942,292" | 13.0" | 122* 115.139" 
1880. 1,206,290" | 14.5* | 175.2 211,222 
1891. 1,700,000 | 15.03 2553 423,500* 
1901 2,267,000) | 15.0F | a4) aTo,za0r 
i91l, 3,023,009t 15.0t | 453t 1,369, 420+ 

| 
* Actual. t Estimated. t Actual, exce pt for a small 


possible error in the estimated populat, ion for 1891. 

Does the last column show an almost incredibly 
rapid growth of city traffic, hard to look on as pos- 
sible? It does. So would the record of to-day 
have seemed 20 or 10 years ago. But that it is a 
tolerably accurate estimate of the rate of growth 
for the next decade at least, we cannot doubt. 
After 1901, however, the rate of growth is likely 
to be less than that shown, for the yearly trips 
per inhabitant given in the last line approaches 
very close to the natural limit which can never be 


_exceeded under any circumstances, and would not 


be likely to be approached except for this fact: As 
the city grows a. larger and larger proportion of 
the passengers are making long trips and paying 
a double fare. If all residents north of the Har- 
lem River, for example, may be assumed to pay 
double fare to reach the City Hall, which will 
still be cheap traveling, the traffic given for 1911 
in the last line, even, becomes readily attainable. 
It is always to be remembered that when the 
population of New York City become 3,000,000 
or over more than 1,000,000 of them are likely to 
live north of the Harlem River. 

Be this as it may, the above table holds out the 
certainty of an enormous traffic for the new Broad- 
way lines long before 1900, as may be seen from 
the following facts not yet noted. The surface 
street railway traffic now increases very slowly. 
In thousands of passengers it was : 


Surface. Elevated. 
NN a. cd.cs bea ocd kunvnenvks 165,997 921 
WU MINS 6d blcce sbectdnevesescconasoces 150. 60,832 
Se Lkncudincdatduen vs gaasweoeneeeies 193,762 103,355 
TN ss bbbes oecabenseeatiasdnesontens 206,802 115,110 
NOs lh ached duxtcn tal whae cea seus 218,565 185,834 
PSOE 6s wanccctvedeaisicnsecnseesesens 229,651 201,202 


In 1901 neither the surface nor the elevated traf- 
fic can well amount to over 250,000,000 each. 
or 500,000,000 in all, leaving 270,780,000, or $13,- 
539,000 per year to the new underground lines if 
built ; but even when first opened the new lines 
have only to draw 20 per cent. of the existing 
traffic from the surface and elevated lines (which 
is about what the elevated drew from the surface 
lines), and to increase the total traffic one-third, 
(which is about what the elevated did) to have 
230,000,000 passengers from the beginning. And 
the new lines will have this advantage over the 
elevated, that as soon as its first 3 to 4 miles 
of track are open it will begip to earn heavily from 
short trip travel, owing jo its loeation under Broad- 


. 
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way, whereas the elevated lines did not begin to 
earn largely till they were substantially complete. 

Taking all these facts into consideration there 
cannot be a reasonable doubt that the new under- 
grourd lines will be a financial success from the 
very beginning, and will have in less than a de- 
cade a traffic which will be limited only by its 
capacity to decently provide for it. 

THE LADD OBSERVATORY was formally » resented 
to Brown University, at Providence, R. I., last 
week. This isa gift of Gov. H. W. Lapp and in- 
cludes a building 43 x 27 ft., of brick and stone, 
with a dome 21 ft. in diameter The telescope is 15 
ft. long with 12in. aperture and a complement of 
scientific apparatus. It was made by G. N. Sac- 
MULLER, of Washington, D. C., and the optical work 
was done by JOHN A. BRASHEAR, of Pittsburg, Pa. 
It cost $9,000, including the spectroscope. 

A Rvusso-CHINESE RAILWAY is reported as the 
objective point of negotiations now going on 
between Russian and Chinese representatives. 
Russia wants the right to build a railway from 
Viadivostock, the Pacitic terminal of the proposed 
Siberian railway, across the northern boundary of 
Corea to Tien-Tsin, and thence to Shanghai. The 
alleged object is quick transit of Chinese tea and 
silk to Europe. The Chinese, however, are already 
very jealous of Russian influence in the East, and 
will probably decline Russian aid in railway build- 
ing. 

PROGRESS ON THE MEMPHIS BRIDGE to Oct. 1% is 
reported as follows by our correspondent: Tha 
anchorage span and first cantilever arm are erected. 
The center span isswung. This latter span is 621 
ft. Oly in. long ec. to ¢., with a depth of truss of 77 
ft.7}j ins. Asthis span had to be erected on false 
works and ata favorable stage of the river, it was 
the one that gave most anxiety. The grading for 
both approaches is nearly completed. The first iron 
for the west approach is now arriving, and it is prob- 
able that the bridge will be finished within the next 
9 months. 

THE WATERWAYS CONVENTION, held at Evans- 
ville, Ind., was presided over by ex-Gov. E.O. STAN- 
NARD, of Missouri. The subjects discussed were the 
Mississippi and Missouri river commissions, the 
Hennepin Canal, the improvement of the Ohio and 
Cumberland rivers, an 8-foot channel in the Missis- 
sippi from St. Louis to Cairo and the general subject 
of the comparative cost of transportation by 
water and by rail. The executive committee 
was reorganized with 15 members from each 
state, and the plans and methods of the Mis- 
sissippi and Missouri river commission, and of 
the government engineers were commended and ap. 
proved. The convention recommended appropria- 
tions for the completion of locks at bayous Plaque- 
mine and Lafourche, and for dredging Old River, at 
the mouth of Red River. It also heartily approves 
of the legislation of the Forty-first Congress in con- 
nection with the construction of the Illinois and 
Kississippi Canal from Rock Island to Hennessy, on 
the Iilinois River. 


THE NorTH RIVER BRIDGE Co., of New York, 
has filed the annual report of the directors with the 
Inter-State Commission, for the year ending Sept. 
17, 1891. From this report it appears that the com- 
pany has about completed the preliminary work 
prerequisite to actual construction. This bridge is 
the double-decked structure designed by Mr. Gus- 
TAV LINDENTHAL, M. Am. Soc. C. E. lt has a ca- 
pacity of 14 standard gage railway tracks, and 
would extend between Bloomfield and Twelfth 
Sts., in Hoboken, and Twenty-third St. and 
Tenth Av. in New York. From the latter point 
a steel viaduct would carry the 14 tracks to a high- 
level station on Sixth Av., extending from 
Twenty-fifth to Twenty-eighth Sts., with a con. 
nection with the yards of the New York Central on 
Thirty-ninth St. The estimated total cost is 
$70,000,000, but the report submits full estimates of 
probable traffic and receipts from this outlay. The 
report is signed by Messrs. Jonpan L. Mort, E. F.C. 
Youne, C. J. Canna, J. Kine McLANAHAN, WM. 


BROOKFIELD, THos. F. RyaN and James AN- 
DRE Ws, 





CORRESPONDENCE. 
Steel Foundations. 


JACKSON, Mich, Oct. 14, 1891. 
To THE EDITOR OF ENGINEERING NEWS : 

Str: In the ENGINEERING News of Oct. 3 appeared a 
letter from Mr. WILLARD M. Capp, in which he attempts 
to definitely answer my communication of Aug. 11, where- 
in I pointed out certain omissions in the calculations 
given ip Mr. PurpDy'sarticle on “ Steel Foundations,"’ but 
in which Mr. CLapp fails to answer it in the slightest 
degree. His chief anxiety seems to be to show that the 
foundation referred to is not unsafe, which was not ques- 
tioned by me. He says that my failure to compute the 
foundation as a built beam is an oversight; but I cannot 
understand why it is. [ made no attempt to give any new 
theory for the calculations, but simply to call attention to 
an omission in the calculations given by Mr. Purpy. In 
his article not the slightest allusion was made about come 
puting the foundation as a built beam; why, then, should 
Is.c>ompute it in calling attention to an omission in his 
calculations ? 

Mr. CLAPP asserts that to compute the foundation as a 
built beam is correct; if so, why was it not so computed 
and given in Mr. PurpDy's article? If it was so computed 
and designed, it is certxinly the greatest absurdity of 
design in the way ofa built beam that has ever come to 
my notice. 

Let us really consider it purely as a built beam, and se 
if it has sufficient strength as such. Passing over many 
incongruities of design we will take one instance, which 
will be sufficient, as one weak point in a beam limits its 
entire strength—the top chord of the beam formed by the 
three top courses, as Mr. CLAPP suggests. 

In the eight inches contiguous to the base of the column 
we have a horizontal shear of 232,000 lbs. to be trans- 
mitted from the chord to the web, while the frictional re- 
sistance of the chord upon the web for the same distance 
amounts to not over 13,000 Ibs, I take the coefficient of 
friction at .24 in order to make sufficient allowance for the 
friction of steel upon steel and concrete. (TRACTWINE 
gives it as .14 for steel upon steel.) To this resistance must 
be added the resistance to shearing of a small amount 
of concrete, for which we will allow 10,000 ibs., which will 
mvre than cover it. This gives an ultimate strength of 
not over 23,000 Ibs. to resist 232,000 lbs. of stress, and this 
is making a liberal estimate of the amount of resistance, 
with no factor of safety. 

This does not look as though the built beam has an ex- 
cess of strength. It looks rather asif the foundation act- 
ing purely as a built beam has a good large deficit. 

I give these figures merely to show the inconsistency of 
the position taken by Mr. CLapp in his letter. All that is 
necessary to say in defense of my former communication 
is to state that in order to intelligently provide for the 
bending moment, whatever means may be taken to resist 
it, it is first necessary to calculate the entire bending mo. 
ment to be resisted, which, in Mr. Purpy’s article, was 
not done. 

And here it might be well to add that the sum of the 
bending moments, as given by the calculationsin Mr. 
PurpDy’s article, will inno case equal the total bending 
moment, nor in any way indicate the amount of it. 

Now if Mr, CLapp wishes to put himself on record as 
saying substantially that in order to provide for the re- 
sistance of a force it is only necessary to ascertain the 
amount of an indefinite portion of the force to be resisted, 
which portion in certain cases may not exceed 50% of the 
entire force, he has the full privilege. 

Appearances go to show that the design of the founda- 
tion was based on the calculations given in Mr. Purpy’s 
article, and that the idea of considering it as a built beam 
was simply an afterthought which came while seeking 
some theory by which to prove that in spite of the insuffi- 
cient calculations the foundation was not dangerous, 

The point of danger was scarcely referred to in my for- 
mer communication; in fact, I think that much better 
reasons than those given by Mr. CLappP exist by which to 
prove that the foundation is not unsafe. 

Much more can easily be said concerning this founda- 
tion, but I feel that I have already trespassed too much 
upon your space. BenJ. F. La Rue. 





The Democratic Candidate for State Engineer. 


SoutTH BETHLEHEM, Pa., Oct. 24, 1891. 
To THE EDITOR OF ENGINEERING NEwWs: 

Sir: In your editorial in this week's issue regarding 
the candidates for State Engineer in New York, you do 
one, at least, of the candidates a great injustice. 

Hon. MARTIN SCHENCK is an engineer both by educa- 
tion and profession. He graduated as civil engineer from 
Union College in 1869, and was engaged shor'ly after- 
ward for a few years on railway construction in Texas 
and Indian Territory. On returning to New York he be- 
came one of the firm of Morrell & Schenck, contraciors. 
Subsequently he was engaged as engineer by one of the 
large contractors on the West shore R. R. during its con- 
struction, and had entire charge of considerable difficult 
work. 

During 1886 he was assistant on Hudson River improve- 


ment, and from 1887 upto and including the present year 
he has been engineer in charge of the Hudson River im- 
provement under the State Engineer. (See State Engi- 
neer’s Report, 1887, et seq.) During the winter of the 
same years he bas had charge of lock enlargements on the 
Eastern Division of the Erie Canal. 

He has never been employed as foreman on the capitol 
approach, but the Hudson River corps, of which he has 
charge, was called upon to do the necessary instrumental 
work required while the foundation was being laid. 

I know Mr. ScHENCK personally and am sure he well 
fills the requirements of the constitution in being a 
practical engineer. 1 trust you will accordingly make 
this correction in your next issue so as to precede the 
coming election in your state. 

Respectfully yours, 
d~ 
Assoc. M 


[While weare unable tochange our own views 
of the situation, having regard to the important du- 
ties of the office, we give room with pleasure to this 
communication, which gives a much better protes 
sional record for the candidate than has heretofore 
been made public in his behalf. This record is prob- 
ably sufficient to bring the candidate within the 
constitutional requirements in the eyes of a court, 
which appears, from their acts, to be all that the 
politicians of either party care for, if indeed they 
care for that.—Ep. ENG. NEws. | 


OSTRANDER, 
Am. Soc. C. FE. 


ALBANY, N. Y., Oct. 26, 181, 
To THE EDITOR OF ENGINKERING NEWS: 

Sirk: An editorial in your issue of Oct. 24, just received, 
does injustice in our opinion to Mr. MARTIN SCHENCK a 
nominee for the office of State Engineer and Surveyor, in 
the statement you make of his professional experience 
and in the conclusion you properly draw from this errone 
ous statement. 

The following is briefly the engineering record of Mr. 
ScuHENCK : He graduated as civil engineer from Union 
College in 1869, and was directly afterward engaged in 
the engineer corps of the Missouri, Kansas & Texas 
R. R., on the Sedalia and the Neosho branches, upon both 
location and construction; he had immediate charge of 
construction of several railroad bridges in Kansas. In 
1873 he was engineer for the contractors in the construc- 
tion of the additional tracks of the New York Central 
R. R. From 1874 to 1880 he was engaged in private prac 
tice, chiefly water-works. During 1881 and 1882 he was 
engineer for the contractors in the construction of the 
West Shore R. R. On June 23, 1884, he was appointed 
rodman in the Department of the State Engineer of the 
State of New York; Nov. 1, 1884, promoted to leveller, 
and April 18, 1887, promoted to assistant engineer, passing 
civil service examinations for the original appointment 
and for each promotion. 

Since that time he has been continuously assigned by 
the State Engineer to the charge of important works, as 
follows: During the summer seasons of 1887, 1888, 1889 and 
1890, engineer in charge of the state improvement Of the 
Hudson River. During the fall, winter and spring of 
1887-8 engineer in charge of the construction of the new 
lengthened locks 31, 32 and 33 of the Erie Canal, a lift 
bridge at Fort Plainand two waste weirs, with two en- 
gineering parties under his direction. During the fall 
winter and spring of 1888-89, engineer in charge of the 
construction of locks 27 and 28, Erie Canal, and of works 
for increasing the draft of water on the Eastern Di- 
vision. During the fal), winter and spring of 1889-90 in 
charge of construction of locks 23 and 24, Erie Canal; of 
an iron bridge at Schenectady; of half a mile of retaining 
wall for bank protection nd of the improvement of the 
Albany Basin and of the channel of Rondout Creek. 
Since the close of the summer season of 1890 be has been 
in charge of the construction of locks 40 and 41, Erie 
Canal, and of the improvement of the Albany Basin. The 
State Engineer being a Supervising Commissioner of the 
Capitol, he has, with the approval of the Supervising Ar- 
chitect, detailed Mr. ScHENCK from time to time to attend 
to the engineering required in the very extensive masonry 
construction in progress; he has been detailed in the same 
capacity for the construction of the armory of the Twenty 
third Regiment in Krooklyn. 

In the construction of these nine locks, and of the other 
canal works mentioned, he has reported directly to the 
Division Engineer of the Eastern Division and has been 
the responsible engineer in charge of these important and 
extensive works. 

As engineer in charge of the State Improvement of the 
Hudson River during the seasons of 1887, 1888, 1£89 and 
1890, he has reported directly to and received instructions 
only from tho State Engineer. His conduct of this work 
has been highly creditable and has resulted in permanent 
improvement of river navigation. His reports have been 
of sufficient importance in the op'nion of the State En 
gineer to warrant their full publication in the Annual Re- 
ports of the Department for 1887, 1888, 1889 and 1890. 

It will be seen, therefore, that Mr. ScHENCK was ednu-“* 
cated as a civil enginecr, has been in active prartice since 
he graduated in 1869, and bas had actual responsible 
charge of a large amount of engineering work. 
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The publication in a professional journal of an erro- 
roneous statement of Mr. SCHENCK’S engineering expe- 
rience makes it a simple act of professional justice that 
we should state the above facts. Very respectfully, 

E. SWEET, 

State Engineer and Surveyor 1884-1887 incl. 
JOHUN BoGar?, 

State Engineer and Surveyor 1888-1891 incl. 

{By reference to the last report of the State Engi- 
neer we find that the engineering department of 
the State of New York is organized as follows: 

Salary. 

1 State engineer $5,000 

1 Deputy 
3 Division 

3 Reeident 2,000 

8 Assistant Ce €.00 per day. 
10 Levelers aie eee ‘ nae. ee 
1k Redmen - 350 “ 

We also find that charge of work on the Hudson 
River improvements consisted of charge of one sur- 
veying party, costing $4,352.35; of 82,812 cu. yds. of 
dredging, done at a cost of $15,991.56; of $598.92 
worth of stone filling on dikes; of 295 cu. yds. of 
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rock excavation from Rondout Creek, and 47,027 cu. 
yds. of dredging in the Albany basin. With the aid 
notes our professional readers can form 
their own conclusions as to bearing of the facts 
enumerated in the above letter on the question of 
competency for the office of State Engiveer.—Ep 
ENG. News. } 
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Track Standards and Rules for the Govern- 
ment of Trackmen on the Baltimore 
& Ohio R. R. 

For some time a committee made up from the en- 
gineering stalf of the Baltimore & Ohio R. R. Co. 
has been at work on standards for use in the Main- 
tenance of Way Department of that road. 

A book of rules and in structions for trackmen 
been prepared by the Committee, and was 
issued with General Manager J. T. ODELL’s ap- 
provalon Sept. 1, 1891. Accompanying it are en- 
gravings of standard sections of roadbeds for single 
track with side track adjacent, and double track, 
both on tangents and curves, and with gravel, broken 
stone and cinder ballast. We reproduce herewith 
the cross sections on tangents, adopted for single 
track and for double track with gravel and with 
rock ballast. We make the foliowing abstract of the 
most interesting points touched upon in the rules: 


has 


ROADBED AND BALLAST. 

The purpose of the ballast is explained, and stone, 
gravel and furnace cinder are specified as the mate- 
Ash-pan cinder is permissible on 
branches where other material cannot be obtained 
Rock ballast must be broken to pass a 2‘¢-in. ring, 
and must be 12 ins, deep under the ties; gravel bal- 
last should have the same depth, but the slope to 
subgrade should begin at the rail instead of at the 
end of the tie, as with rock ballast. 


rials to be used, 


Where the ballast is very thin, or where thereis none 
atall, the filling should be 2 ins. above the ties at the 
center of the track, sloping uniformly tolin. below the 
bottom at the ends of the crossties, and thence out to the 
bottom of the ditch. An inch space must be left under 
the rails for the passage of water from the tracks. 

Between main ftfack and sidings, large, coarse stone 
must be placed at the bottom, but not at the ends of the 
crossties. 

In raising the track the tamp must be used on each tie 
from a point 4 ft. on each side of the rail and ballast 
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simply shoveled in at middle. Special attention must be 
given that the tie is tamped directly under the rail, 
which, because it is a difficult point to reach, is apt to be 
neglected by the men. Tamp all ties as evenly as possible, 
and always tamp the joint ties last. 

In using track jacks they must always be set on the 
outside of the rail. Serious accidents have resulted from 
trains striking them when set inside of rail, and no ex- 
cuse will be accepted for this practice. 


Road crossing planks are required to be 4¢ in. 
below top of rail, 2'¢ ins. from gage line, and beveled 
at ends and inside edges. 


EMBANKMENTS AND DITCHES. 


The need of bringing embankments and ditches to 
conform to the standard cross-section as rapidly as 
pussible is emphasized. Embankments should be 
17 ft. wide on top for single track and 29 ft. wide for 
double track. The tops should be kept free from 
grass; but on the slopes the growth should be en- 
couraged to prevent washing. As far as possible all 
new ditches should be dug and all old ones cleaned 
for the winter season before Nov. 1. Each section 
foreman must, during October, make a special] and 
careful examination of every culvert and drain in 
his section, and remove all brush and other obstruc- 
tions to the channel for some distance, both above 
and below the railway, and make a report of each 
culvert to the supervisor. 

CROSSTIES. 
All crossties used in the main track 


must conform 


strictly to the following specifications: Material, sound, 
white chestnut, burr or rock oak, free from wind shakes ; 
length, 8% ft. on lines east of Ohio River, and 8 ft. on lines 
west of Ohio River, with the ends sawed square ; thick- 
ness, 7 ins.; face, nowhere less than 7 ins.; if split ties are 
furnished, not less than 8 ins. 

Ties must be hewed to the exact thickness with paral- 
lel faces throughout. All bark must be entirely removed. 
Accepted ties must be distinctly marked “ B. & O.” in red. 
Special attention must be given to the length of ties, and 
none may be accepted which do not conform to specifica- 
tions. 

Crossties should, as far as possible, be laid early in the 
season, so that all track work in tbe summer will be on 
sound timber. To effect this the section foreman must, 
during the month of September, determine by actua 
count, and not by estimate, the number of crossties he 
will need on each mile of his section during the ensuing 
season, and report to the supervisor, who will make re- 
quisition on the division engineer. 

The ends of all crossties must be lined parallel with the 
rail on the right-hand side going west on single track «nd 
on the two outside ends on double track. 

In all new work not less than 16 ties must be placed 
under each 30-f¢. 67-1b. rail, spaced evenly. Under heavier 
rail the number may be reduced as instructed by the divi- 
sion engineer. The largest and best ties, if there be any 
variation in width, must be placed at the joints, and the 
ties next to the joints should be as nearly as possible of 
the same size. When repairing old work, any previous 
improper spacing must be corrected according to these 
instructions. 

The proper spacing of crossties for the suspended angle 
joint is 10 ins. in clear between the edges of the two joint 
ties, ant not more than If ins, between the edges of the 
intermediate ties. 

The proper spacing for the supported joint is 9 ins. from 
the edge of the joint tie to either of the shoulder ties. 
The other ties must not be placed more than 15 !ns. apart. 

rhe remaining instructions under this head are in 
substance that ties must be laid at right angles to 
the track, must be adzed if necessary but never 
notched; and must not be removed from the track 
while still good and serviceable. All rods at stub 
switches must be protected by placing them between 
two crossties spaced 3 ins. apart. Wooden spikes 
must be kept on hand and used to plug all holes 
made by drawing spikes from sound ties. 
RAILS, SPLICES AND SPIKES. 

Rails must pever be unloaded from cars in motion. 
Any crooked or bent rails must be straightened be- 
fore laying. Defective ties must be replaced with 
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new ones before laying new rails, and the tra, k 
must be surfaced. In laying track use iron «}), 
(not wooden chips) to separate the ends of the ra 
Proper thicknesses are: In coldest weather * |, 
during spring and fall, in.; during very \ 
weather, jin. Worn rails used in repairs mus: 
used with rails of similar pattern, with step c} 


atevery point of junction of rails of different hei}; 

Low joints are the most fruitful source of lanji;,, 
tion, breakage and damage to rails. As soon as ;, 
is seen trackmen must stop and raise it on sto) 
even if the latter has to be hauled a considera} 
distance in a push car. 

All track must be laid with broken joints; thar 
the joints in one line of rails must be as nearly 
as possible opposite the centers of the rails of +}). 
other line. 

In spiking, the outside spike of one rail must }) 
opposite the outside spike of the other rail, and +}. 
inside spikes must also be opposite; this must |; 
observed on straight lines as well as on curves, |) 
sidings between the clearance posts only half spiking 
is permissible. Spikes must be driven perpendi: 
ularly, and no spiker may lean the spike outward 
or inward to suit the swing of his sledge. Rajj< 
must not be drawn to gage by a spike. Throw th, 
rail to gage with a bar and drive the  spik: 
straight. 

All spring frogs must have iron rail braces 101 
more than 2ins. from the fly rail. Switches mus: 


s 


Gravel Ballast. 


STANDARD ROAD-BED, DOUBLE TRACK. 


have the proper lead, and rails must be cut when 
necessary to make exact length. The following 
table is given for lengths of the lead. The firs! 
three turnouts are hardly likely to be used, and the 
reason for including them in the table is not 


apparent. 
TABLE O¥ STANDARD SWITCHES. 


outside 


wing of 


Length of split 
“a 
Straight 
frog. 
eh 
st’nee on straight 
track from 
point of frog to point 
of switch, ft. 


adius of 


| Frog, number. 
Angle of switch. 


| pi 


1) 53°.08' | 7 ft. 6 ins. 
2 28°04’ - 


3.11’ | 2 ft. O ins, 13. 
. vs > 
2°,93/ “ 37 
1°.3534’ 51 
“ 57 


woeraStscote mms 


13) 4°.247 
14) 4°.06' 
16) 3°.35’ | 


a—Distance on straight rail from point of frug to 
point of switch. 
b—Length of split switch. 
S—Angie between switch rail and main track rai! 
f- Frog angle. 
e—Distance from point of frog to point of curve. 
d—Distance from P. C. to intersection. 
R—Radius of outside rail. 
!—Angle of intersection. 
g Gage. 
FORMULAS. 
g — (sin f e + sin S b) 


d= —~sin f + sin S. 


ae 
R= Tan kL. 
a = Cosin S (6 + d) + Cosin f¢ id + e). 
I=f-8s. 
c = Cosin\ /,2d. 


, 
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Guard rails in main track must be at least 15 ft. 
long, placed not more than 2 ins. from the main rail, 
and braced with not less than 3 braces. Alb facing- 
point switches must have a guard rail not less than 
10 ft. long placed in front of switch on side of con- 
tinuous rail. 

As rails are removed from the track, place at once 
all those that are good for future use on the north 
or east side of the track, and all those that are un- 
serviceable on the south or west side. As far as 
practicable, these piles should be made near mile 
posts. 

Standard gage is 4ft. 8°94 ins ;on sharp curves the 
gage may be widened to not more than 4 ft. 9 ins. 

In elevating the outer rail on curves, section fore- 
men are to be guided by two tables, one applying to 
single track lines or to double track lines where the 
grade is descending or light ascending, the other 
applying t6 steep ascending grades on double track 
lines where trains always move in the same direc- 
tion. To determine the degree of the curve, the in- 
structions are to measure the middle ordinate of a 5t- 
ft. chord along the inner rail of the curve. For curves 
sharper than 10°, special instructions must be ob- 
tained from the division engineer or supervisor asto 
the amount of elevation; but in no case must the 
elevation of the outer rail exceed 8'¢ ins. 

The following are the figures given in the 
ables for elevations on curves of even degree : 


two 


Elevation for Elevation for 


Degree single track or steep ascending 
of light grade double grades on 
curve. track lines. double track. 
f 4 inch ys inch 
1 ly ’ _ 

2 akg 

3 3% 

4 43 x 
5 5 

6 § - 
7 6 

a 66 

9 ° 7 ; 

Ww 7% 





Where the schedule time of trains eneceie 410 miles 
per hour, special instructions must be obtained by 
the foreman for increasing the elevation. 

Foremen are cautioned to measure the middle 
ordinate at several points and not be misled by sharp 
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sts 


or flat p'aces (which if found should be corrected). 
Compound curves are explained, and foremen are in- 
structed to give tbe point of compounding the full 
elevation due to the sharper portions. Curves 
should have full elevation at the ends, and the rails 
should ordinarily slope down to the level of the inner 
rail on the tangent with a drop of 1 in. to each 30 
ft. rail. In case of reverse curves, however, or 
of curves with very short tangents between them, all 
or part of the elevation must be given after enter 
ing the curve, 

Standard rail braces must be used on both inside 
and outside rails at centers and quarters on all 
curves having 2 ins. or more elevation of outer rail. 

On tangents foremen are instructed to make fre- 
quent use of the level board. 


TRACK TOOLS AND SUPPLIES. 


The usual rules as to the use and care of hand and 
push cars are given. For the custody of tools the 
foreman is responsible. A list of all necessary tools, 
furnished by the supervisor, must be kept on hand, 
and inspection must always show tools correspond- 
ing to this list; a tool wearing out or breaking in use 
must be replaced by a new one, for which the fore- 
ma will make requisition. The new tool will be 
issued, however, only on the return of the old one to 
the Supervisor, 

TRACK WALKING, 

Every morning the foreman must send a reliable 
and experienced man to walk over such portion of 
the section as will not be seen by the foreman during 
the day. This manis to replace missing bolts and 
nutlocks and broken spikes, raise low joints, look 
for broken rails and burnt joint ties, examine frogs, 
switches and switch locks, pick up loose spikes, 

bolts, &c., watch for fires, repair fences, close farm 
gates, and do anything and everything to protect 
the railway from accident. 

During heavy rains and storms, every man, if 
necessary, must be placed on duty and the entire 
section must be watched. Culverts and drains must 
be examined and all driftwood immediately re- 
newed. 

Bridge watchmen niust follow every train and ex- 
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ACCIDENTS, 

In case of train accidents thx 
man must go to the 
tire force, 


nearest section fore 
relief of the train with 
evenif it be off bis own 


his en 


When 


section 


different gangs arrive at a wieck the senior track 
foreman will have charge until the arrival of the 
superintendent or the division engineer. After 
clearing up the wreck, each foreman must gather 
up the tools of bis own gang, which should have 
some distinguishing mark. Prompt reports must 


be made to supervisors by foremen of all accidents, 


injuries to persons, property or stock, and of fires 
set by locomotives. 

The rules for policing and for the 
struction trains are quite explicit that the 
precautions to be taken by the latter when working 
or running on the main track to prevent obstruction 


or collision with 


running of con 


except 


regular 
Probably this is left to the operating department. 

The standard &5-ib. rail and splice adopted 
Philadelphia division of the Baltimore & 
July 18. The standards for 
track warning and distance posts we shall illustrate 
next week, 


trains are not mentioned 
for the 
Ohio was 


shown in our issue of 


Tests of Fireprcofing Materials at Boston 


BY F. E. CABO’ 


A test of various materials intended for use in the 
interior finish of buildings, and for which more or 
less fireproof qualities are claimed, took place in 
Boston on Thursday, Oct. 15. Some small buildings - 
were erected for the tests on a vacant lot of land at 
the corner of Union Park and Albany Sts., adjoin 
ing the new power house and erecting shop of the 
West End Street Railway. 

As will be seen by the accompanying diagram, two 
buildings, one of three compartments and the othe 
of feur compartments, were built of spruce plank 


and placed adjoining each other, so that the distance 
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between the two buildings was equal to the width 
of each compartment. 

The interior of each compartment and the ends of 
the buildings exposed to each other were then 
treated in a variety of ways with the different ma- 
terials whose value for fireproofing it was desired to 
test. The buildings were erected and prepared 
for their purpose by the parties representing the 
different materials to be tested; and the fireproofing 
materials were applied in a thorough and workman- 
like manner. Each division or cell had a floor area 
approximately 4 ft. x 8ft., and was about 8 ft. in 
height. Each had an opening about 18 ins. square 
in the roof to serve as a ventilator, and a door 2 ft. 
wide by 5 ft. high in the front. These doors were 
covered on one side only with tin and were hung on 
unprotected wooden jambs; the result used in that 
on being exposed to the heat of the fire and making 
the test they soon burst into flame and fell from 
their hinges. 

In the ventilator in each roof were suspended by 
wires four pieces of metal, having melting points 
varying from 450° to 1,680° Fahr., and it was hoped 
by means of these to determine, at least approxi- 
mately, how great a degree of heat was developed 
in each cell at various times during the test. This 
result, however, was only partially attained, as the 
point at which the pieces of metal were placed was 
difficult of observation after the fire in each cell had 
attained a considerable headway; but the fact was 
ascertained that in each cell except No. 7, all the 
pieces of metal were melted, and in No, 7a piece of 
metal whose melting point was over 1,200° Fahr., 
was changed to the fluid state. 

In order to make the test a severe one, a large 
amount of dry cordwood cut into 2-ft. lengths was 
provided, and this was piled into each cell and into 
the space between the two buildings until there was 
a loose heap about 3 ft. high in each cell and asome- 
what larger pile in the intervening space. 

These piles were wet with a small amount of 
kerosene, and a pile of excelsior was put under the 
front of each pile toact as kindling. 

The eight fires were started within a few seconds 
of the same time and soon produced a powerful 
heat, which was continued for over two hours, dur- 
ing which time a crowd of interested spectators 
watched the resistance of the different materials to 
the flame which rushed against them. The details 
of the tests were in charge of Mr. C.J. H. Woop- 
BURY, Vice-President of the Boston Manufacturers, 
Mutual Fire Insurance Co., and Mr. C. M. GODDARD, 
Secretary of the New England Insurance Exchange. 
Every effort was made to have the fires in each sec- 
tion produce as nearly as possible the same amount 
of heat. Besides the above, Messrs, EDWARD AT- 
KINSON, BARTLETT, KENT, FREEMAN and TOPPAN, 
of the Mill Mutual Insurance companies, Messrs. 
Firca, Murpuy and INNgs, Fire Commissioners of 
Boston, Messrs. SHEPLEY, WHEELWRIGHT, RUTAN’ 
and other prominent architects, and a large number 
of gentlemen interested in the production of fire 
proof building materials were present during the 
tests. 

As to the comparative value of the different ma- 
terials shown, it is difficult to give a fair estimate. 
The building stood on a piece of wet ground, and the 
moisture which penetrated the walls from this 
source apparently turned to steam, and forced off 
from the wall material otherwise entirely uninjured. 
It is possible that this steam also protected some 
parts of the building from taking fire. It was evi- 
dent, of course,that the walls which were made of 
material entirely incombustible, like terra-cotta lum- 
ber and plaster board, had a great advantage over 
those made of wooden plank. The heat developed 
in the cells generated sufficient gas from these 
wooden partitions to force its way through minute 
holes or cracks in the protecting material, and this 
gas, igniting at the fire, carried back the flame to 
the inclosed material, which was thus rapidly con- 
sumed. - 

There can be no doubt, however, that the use of 
any of the different materials tested would add con- 
siderably to the fire resisting qualities of a building, 
as in no case did the material in any cell show signs 
of failure in less than an hour from the time when 
the eight fires were all giving large amounts of heat 
directly against the walls thus protected, and in 
most cases no fire was communicated to the pro- 
tected materials in less than an hour and a half. 


It must be confessed, however, that the conditions 
usually met with in the large majority of buildings 
in this countcy would have been more nearly repro- 
duced if some of the partitions had been constructed 
of studs on to which wooden or wire lath should be 
nailed. Thus a hollow space would be formed 
through which drafts could be carried toaid in com- 
bustion. The disadvantages of this method of 
construction would then have been more fully 
shown, and the value of the different materials as 
fire resistants under ordinary conditions would have 
been more fully developed. If we can have solid walls 
and floors of any materials now used for building, 
we shall have far less loss by fire than will resuit 
from the present system of hollow divisions, even 
though the material of which they are built is pro- 
tected on the outside with substances having con 
siderable fire resisting qualities. 


ton Rapid Trarsit. 


The report of Mr. DEsMoND FitzGERALp, M. Am, 
Soc. C, E., who was sent to Europe as a special com. 
missioner to study and report upon foreign systems, 
has been submitted tothe Rapid Transit Commission 
of Boston. An abstract of this report is as follows: 

Mr. FrrzGERALD first discusses the horse rail- 
ways and omnibus lines of Great Britain, and says 
there are about 1,000 separate lines, of which 400 are 
double track. They represent. a capital of over 
£15,000,000, and carried in 1890 over 350,000,000 of pas- 
sengers ; the North Métropolitan alone carried about 
36,000,000 of these. The net receipts, after all ex- 
penses, were about £500,000, thus yielding an average 
percentage on the capital invested of about 3%. By 
a table of traffic on the eight largest street railways 
he shows that the average rate of fare does not ex- 
ceed 3 cents per passenger, though the fare varies 
from 2to8 cts. according to the distance run, the 
maximum being 8 miles. The tendency is to steadily 
decrease the fares; the minimum rate being 6cts. in 
1881, where it is now 2 cts. The lower rates 
have largely increased travel. 

In speaking of the well regulated omnibus traffic 
on the Strand and other crowded thoroughfares he 
refers to the strict order maintained and the infre- 
quency of blockades. From the books of Inspector 
WELLS, of the police force, Mr. Frtz Gerald obtained 
the following figures for travelon the Strand: By 
actual count, there passed a given point on the 
Strand, between 2 and 3 Pp. M., April 12, 1890, 835 
cabs, 264 omnibuses (of a capacity of 26 persons 
each), 753 vans, 12 two-horse carts, 43 carriages, 15 one- 
horse carts and J8 trucks, a total of 1,340 vehicles of 
all kinds. From 6 A. M. to 12 midnight 14,637 
vehicles passed the same point, and in addition to 
this there were 84,812 foot passengers. The cheap cab 
transport of London, Paris and Berlin is briefly 
referred to. 

In discussing underground systems the London 
Metropolitan and Metropolitan District railways are 
first taken. These corporations operate about 60 miles 
of double track roads, with stations about half a mile 
apart. Their main dependence for trafficis upon sub- 
urban connections and with trunk railway lines. The 
short distance traveler prefers the omnibus and 
penny fares. The actual service of the road is one 
train every 5 minutes, capable of carrying 350 to 
400 passengers. The average fare per passenger, 
in 1890, did not exceed 44 cts., as they are obliged 
to run 2ct. fares in the heart of London to 
compete with the omnibuses. The result is that 
the District road is about $200,000 behind- 
hand every year. What they lose by omnibus 
competition is shown by the fact that during the 
omnibus strike of last year their receipts increased 
$20,000 per week. Mr. FitzGERALpD, in traveling 
over these roads, did not find as much smoke as he 
expected, because the engines burn smokeless coal 
or consume their own smoke. In addition to this, 
numerous open spaces afford some ventilation. The 
cost of the double track underground tunnel varied 
from $3,000,000 to $4,500,000 per mile. It is not a pay- 
ing concern, notwithstanding the fact that it car- 
ries 120,000,000 passengers yearly. A bill has passed 
Parliament authorizing the construction of the 
Central London electric railway, which will cut the 
circle in two and provide better transit. This road 
would be 7 miles long, and the estimated cost is 
$2,500,000 per mile, including equipment and land 
damages. The tunnel would be 11} ft. diameter, 
and the stations would be provided with bydraulic 


elevators of a capacity of 100 persons each. Its, 
gineeris Mr. James H. GREATHEAD. 

The City & South London Railway, upon whic} 
the Central London is modeled, is 3%¢ miles lon, 
and passes under the Thames. Mr. Fitz GERALD. j:; 
speaking of this line, says each train has 3 ca). 
capable of seating 32 people each, one train every | 
minutes. The fare is 4 cts., and the time, i), 
cluding & stops, is 15 minutes, or about 15 miles}. 
hour. The noise is like “the roaring of the oceay 
after a storm,” and Mr. FitzGERALD says that « 
headache was the result of each of his six trip. 
through it. The hydraulic elevators at the station. 
have a capacity of 70 persons. The tunnel is 10!, fr. 
in diameter. The ventilation is all produced by the 
train, propelling the air before it. The temperature 
is between 50° and 35°. 

While the road was originally built for a cable the 
motive power is electricity in a conductor lai’ 
between the rails. In addition to the main con 
ductor there is a working, or naked conductor from 
which the locomotive draws its supply. This latter 
conductor is a steel rail resting on glass insulators 
placed on the cross ties. The system isa direct 
current system with low tension. 

The Mersey tunnel at Liverpool is 14g miles long, 
and cost $1,000,000 per mile. There are really three 
tunnels—one, 26 ft. wide and 19 ft. high, carries two 
railway tracks; under this is a water tunnel, and 
next an air tunnel, 7 ft. in diameter, which runs 
along the main tunnel and is connected in the cen- 
ter by shafts controlled by slides. At either end of 
the tunnel are immense engines, which pump water 
from the tunnel and draw air, through the center 
shaft and air passage, from the main tunnel. {[t is 
one of the most perfectly ventilated of railway 
tunnels. 

Paris has no rapid transit worthy of the name, 
and the only feature that Mr. FirzGERALpD saw 
worthy of commendation was the stopping of 
omnibuses and tram cars at regular stations. The 
belt steam line around Paris is 1544 miles long and 
connects a!l trunk lines, but is too circuitous to be 
of value. Berlin has solved the rapid transit prob- 
lem for that city with an elevated road. 

In concluding his report Mr. Firz GERALD refers 
again to the City & South London electric under 
ground railway, and says that, while he was rather 
predisposed in its favor, the oftener he rode over it 
the less favorably it impressed him as a system for 
Boston. It was very noisy; the cars had to be 
tightly closed to avoid the powerful draft. and were 
consequently badly ventilated, and he thought the 
temperature would be too low in the tunnel, in Bos- 
ton, for the comfort of delicate persons who hai to 
pass out into asummer temperature among the nine- 
ties. In these particulars the other underground 
roads of London were better than the new tunnel. 
He commends the elevated system of Berlin above 
all he had seen, for perfection of workmanship and 
because it is in the sunshine. 


Mechanical Appliances for Canal Construction.* 


Magnitude of Work.—The Manchester Ship Canal is 
the largest work of its class in this country; and the me- 
chanical appliances used in its construction have been on 
the largest possible scale, in order to minimize the em- 
ployment of labor and to hasten the completion of the 
work. The number of men and boys employed on the 
canal has never exceeded 17,000; and about 200 horses have 
been used. As the excavation amounts to 46% million 
cu. yds., of which over 10 million are sandstone rock, it is 
clear that afty available number of men and horses would 
be insufficient to do the work in any reasonable 
time, Ninety-seven steam excavators and eight steam 
dredgers of large power have therefore been employed, 
The spoil excavated has in most cases had tobe taken 
several miles to the spoil grounds, the position of which 
has necessarily been selected where land was moderate in 
price. For this work and for the general purposes of con 
struction 173 locomotives and 6,300 trucks and wagons 
have been used. 

Railway.—A railway has been laid along the whole 
course ¢f the canal, in many places on both sides, with 
numerous sidings. These lines, with these laid in the bed 
of the canal for excavating purposes, amount to a length 
of 228 miles of single line. Flat-bottomed steel rails, 56 1bs- 
to the yard, with fish joints, are laid on ordinary cross 
timber sleepers. The cost was about £630 per mile of 
single line. The railway and its rolling stock are on4 


* By Mr. E. LEADER W. Engineer-in-Chief. Pa- 
per read before the Institution*of Mechanical Engineer 


at Liverpool. We are indebted to London Hngineering 
for cuts. 
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larger scale than some of the passenger and goods lines 
worked in this country and on the continent. 

Rate of Excavation.—The rate of excavation has varied 
from % million to 14 million cu. yds. per month. As the 
work proceeded and the cuttings became deeper and the 
inclines steeper, and as the sandstone rock required blast" 
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FIG, ‘1. 


ing before the excavators could remove it, the rate of ex- 
cavation in the bottom of the canal was slower. The 
wagons are hauled out of the bottom of the cuttings by 
locomotive power, the gradients adopted being generally 
lin 30. Steam cranes were largely used in rock cuttings 
and for setting the masonry. There are employed on the 
works 121 steam cranes, 192 portable and other steam en- 
gines and 212 steam pumps of various sizes, some being 
large Cornish pumps that had been brought from the 
Severn Tunnel works. The large plant used consumed 
about 10,000 tons of coal per month. 


Preparation.—As soon as the late Mr. T. A. Walker had 
got possession of the land as the contractor, he showed 
great energy in commencing to erect huts, hospitals and 
chapels for the workmen; and much honor is due to him 
and his agents and engineers, not only for the way in 
which the work has been pushed forward, but also for the 
care taken for the comfort and welfare of the men. The 
greater part of the plant was specially constructed for the 
werk; the remainder was principally brought from Mr. 
Walker’s contracts at the Severn Tunnel, and Preston and 
Barry Dock Works. The total cost amounted to £943,610; 
the whole plant, huts, &c., are the property of the Ship 
Canal Company. 

Excavators.—The steam excavators are of several types, 
some being land dredgers working with achain of buck- 
ets; also Ruston & Proctor’s steam navvies, and Wilson's 
and Whitaker's steam excavators, which all work a single 
large bucket, and Priestman’s and other grabs. 

Ruston and Proctor’s Steam Navvy.—No less than 58 
of these steam navvies are used, being the largest number 
ever employed on any work, The machine was fully 
described in Mr. Ruston’s paper at the Lincoln meeting 
of this Institution in 1885 (Proceedings, page 349). Since 
thenjthe machinery has been improved and strengthened; 
and it is now a very perfect excavator for almost every 
de cription of soil. Its power in removing hard material 
is greater than that of any other machine yet constructed; 
soft sandstone rock is removed by it without blasting. 
powder being required only in hard rock. The buckets 
for sand excavation on the canal have been increased in 
size to hold 24 cu. yds. (Figs. 1 and 2), sothat two buckets 
are sufficient to fill a large earth wagon holding 44% cu. 
yds. The advantage of this excavator being self pro- 
pelled isconsiderable; but its weight is great, and on 
very soft ground it requires heavy timbers under the 
rails. It should be put to work if possible, with a high 

feed, 12 ft. to 15 ft., depending on the nature of the soil; 
and it will clear its own road, and also that required for 
the line of earth wagon<. The cost is about £1200. With 
this machine about 2,000 cu. yds. have been excavated in 
one day of 10 hours in good material. A fair average, 
however, may be considered to be 600 to 700 cu. yds. per 
day of 10 hours. The working expenses of a steam 
navvy may be put at about 30s. per day. Its disadvan- 
tages are that its capability is limited to cutting its way 
forward only; and that its great weight has sometimes 
caused its disuse on the canal works, where the ground 
has been very soft; no ordinary system of rails and 
sleepers is sufficient to carry the navvy on very soft 
ground. The fact that these ‘steam navvies can work in 
hard material is a great advantage, and they have been 
used in cuttings where no other excavating machine 
would work. 

Wilson's Excavator,—The Wilson steam excavator is 
of the same type as Ruston & Proctor’s. Itis made by 
the firm of Messrs, John H. Wilson & Co., of Liverpool. 
and has done good work on the canal. it is compara- 
tively light, and therefore easily moved; it can perform a 
complete revolution round its center, and therefore can 

work either way, cut out corners, dress slopes, &c., in a 
better manner than the ordinary steam navvy. Its aver- 
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age work may be taken at 600 cu. yds. per day of 10 hours: 
occasionally it has largely exceeded this quantity when 
working in favorable soil. The cost is about £1,050; and 
the working expenses may be taken at about 25s. per 
day. 

Whitakers’ Excavator.—Another of the jib and bucket 
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Grabs.—The Priestman and other grabs have been used 
principally for excavating foundations and other similar 
work. In suitable soil it has been found to work up to an 
average of 300 cu. yds. per day of 10 hours. The difficulty 
of getting this class of machine to enter hard or dense 
ground militates much against its use on large works. 
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FIG. 5—GERMAN LAND DREDGER. 


type of steam excavators used on the works is constructed 
by Messrs. Whitaker Bros., of Horsforth, near Leeds. It is 
similar in most of its details to the Wilson excavator, but 
its cost does not exceed £800; the working expenses may 
be taken at 25s. per day, and the average work done at 
400 cu. yds. per day of 10 hours. 





Its special advantage consists in its working under water 
from a higher level. . 
The Wilson, Whitaker, and Priestman excavators have 
one great advantage over others. They ure reasonably 
light, and the steam cranes that work them are available 
for general work when the buckets or grabs are removed, 
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French and German Land Dredgers.—In addition to 
the foregoing machines, four excavators, constructed by 
Meesrs. J. Boulet & Co., of Paris, have been employed 
(Figs. 3 anc 4), and three somewhat similar ones made at 
Lubeck. On the canal works the three latter are known 
as the **German’’ and the four others asthe * French- 
man” excavators, These seven machines are of the bucket- 
ladder kind; they are indeed land dredgers, differing from 
the floating dredeer in the fact that the cutting edge of 
the bucke 8, when in the act of cutting, is always toward 
the maghine, that is, the bucket cuts inwards; whereas 
in the floating dredger the cutting edge is always turned 
away from the mach ine at the moment of cutting. 

The first cost of the * Frenchman” is about £2,400; and 
un er favorable circums‘ances is is competent to remove 
a great amount of material. The best duy’s performances 
that are recurded in its favor areas follows: Section 
No. 3, 1,943 cu. yds.; No. 5, 3,624; No. 7, 2,250; No. 8, 2,025 
cu. yds. These are remarkable figures: but the soil and 
o\her circumstances must be suitable in order to afford 
such results. The average day's work on all the districts 
is about 1,5¢0cu. yds. If 440 wagons, containing 1,659 cu- 
yds., were filied per day on section No. 8 by the * French 
man,” it was considered a fair day's work. A bonus of a 
penny per cubic yard was paid to the men on everything 
above this quantity. For the excavation of this quantity 
of material the average daily expenses of the machine in 
coal, stores and repairs, the last item being heavy, were 
about 6s. per day, or 048d. per cubic yard excavated. 
There were employed the excavator an engine 
driver and a stoker, and round it a number of men vary- 
ing from 28 to 43, the average number being 35; the roads 
required frequent moving. A speeial locomotive is re- 
quired in attendance upon the excavator, for though it is 
traversed by its own power over the train of wagons it is 
filling, its movement is not sufficiently rapid. The wagons 
are also kept in motion in the opposite direction by the 
attendant locomotive. 

A great disadvantage in the use of these land dredgers 
is their necessarily great weight, amounting to at least 80 
tons; they consequently entail a heavy and expensive 
road, which must be maintained if they are to travel at 
all. They travel on steel rails weighing 80 lbs, per yard, 
carried by cross sleepers spaced 2 ft. apart. When the 
ground is at all soft, these cross sleepers are again car- 
ried on longitudinals, There is nevertheless a constant 
danger of the machine upsetting into the cutting, as has 
actually happened once or twice when working in the 
light marsh clays. On the other hand there is a decided 
advantage in the fact that the excavator delivers the spoil 
at a level of 5 ft. or 6 ft. above the surtace of the ground, 
instead of merely at that height above the bottom of the 
cutting, thus saving time and power in haulage up in 
clines from the cutcings. 

it is only in certain materials and under special con- 
ditions that economical work can be got out of this exca- 
The materials with which it is competent to deal 
satisfactorily are sand, loam, gravel or other light soils, 
In rock, however soft, it will not work, and hard clays it 
touch; boulders or imbedded trunks or branches 
of trees are also found to be insarmountable obstacles, 
It requires no turning round when it reaches the end of 
its aliotted cutting; it is only necessary to siew the roads, 
and it cuts its way back tothe starting point. It is just 
as well that this is so, for the taking down of the machine 
and its re-erection at another site, even though only at 
the opposite side of the same cutting, is an operation re- 
quiring the aid of a large crane and a considerable gang of 
men, 

German Land Dredger.—The iand dredger known as 
the “‘German” is made by the Lubecker Maschinenbau- 
Gesellscnaft, Lubeck (Fig. 5). The differences between 
the German and the Frenchman are sligbt and Of minor 
importance, except in one or two particulars, One point 
of advantage in the German is the wider base given to 
the machine, enabling the wagons to pass through its 
center and receive tneir load by means of a hopper above, 
instead of passing over to the back and being loaded 
through a shoot asin the Frenchman. The wider base is 
of assistance in throwing the center of gravity further 
from the edge of the slope, and therefore in preserving 
the stability of the excavator. Asa matter of fact the 
author isnot aware of any instance jn which a German 
excavator has been tipped into the cutting. Lts traversing 
power is sufficient to move ahead with speed enough to 
fill the set of wagons standing underneath it, without 
their having to be moved: hence the attendant locomo- 
tive of the French excavator is unnecessary. The best 
day's performance on the different sections of the canal 
Section No. 3, 2,073 cu. yds.; No. 4, 1,736; 
No. 5, 1.725, and No. 6, 2,400 cu. yds. The average day’s 
work is 1416 cu. yds., with an, average number of 36 men. 
It weighs about 70 tens, being a lighter machine than the 
Frenchman, and generally less substantially built ; its 
first cost is the same, nameiy about £2,100. In other re- 
spects the observations already made in regard to the 
Frenchman apply equaliy to the German. 

The heavily timbered roads required for working the 
German and French land-dredging excavators increase 
the cost of working, and as the first cost of these 
machines is heavy, the cost of excavation does not fall 
much below the rate of steam navvies, which may be 
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are as follows : 


taken in average soils to be 2d. per cubic yard, while that 
of the grabs may be taken at 3d., apd that of the land 
dredging excavators at 144d. per cubic yard. 

One peculiarity of the excavation has been the employ- 
ment ofa large number of side-tip wagons, capable of 
holding 4% cu. yds. each. 

Summary of Resulte.—Summarizing the results of ex- 
perience in the working of land dredgers in England, it 
may be said thatin light material and on level ground 
they will fill wagons at considera ble speed and with 
economy, and where large cxcavations of soft material 
have to be mecde with rapidity the bucket-dredging sys- 
tem gives the cheapest and best results. But they will 
not excavate leavy or strong material; they are difficult 
and expensive to maintain, and therefore cause delay to 
the work; they require a costly and a heavy road, and 
special precautions on soft ground to prevent them from 
tilting over into the cutting; and they are expensive to 
move from cne cutting to another, 

Floating Dredgers.—The Ship Canal Co. also owns 
four powerful steam dredgers. The Manchester isa 
hopper dredger, built by Messrs. W. Simons & Co., of 
Renfrew, and has double screws at each end of the vessel. 
so that it can steam either way, thus avoiding the neces- 
sity of turning in the canal. It can dredge 80 tons per 
hour in favorable material. The Mersey and Irwell 
dredgers were built by Messrs. Fleming & Ferguson. of 
Paisley, in the bed of the canal between Manchester and 
Warrington. They each dredge 400 tons per hour into 
hopper barges. The Barry dredger also delivers into 
hopper barges. There are atso working on the canal, three 
other large dredgers hired from Preston, Ayr., Dumbar- 
ton, and the Weaver Navigation) besides smaller dredgers, 
grabs, &c., worked on barges. 

Pile Driving.—At Ellesmere Port there is an embank- 
ment faced with stone, one mile leng, across an enlarge- 
ment ofthe estuary. On each side of the foot of this 
embankment close timber piling is driven consisting of 
piles 13 in. to lf in. square and 35 ft. long. Over 13,000 
of these piles have been driven through sand without any 
trouble, by the use of the water-jet plinciple. Four 
steam pumps were used, which delivered the water ata 
pressure of about 30 lbs. per sq. in. through 2-in. india 
rubber pipes to the pile, where it was attached toa 14- 
in. wrought iron pipe which was put down under water 
pressure alongside the pile. With this assistance the 
steam pile engines quic kly drove the pile, which without 
the disturbance caused by the water jets in the sand 
could not be driven. Steam pile engines are employed on 
various sections of the work. si 


The Topographical Survey of St. Louis, Mo.* 


A careful topographical survey and an accurate contour 
map to cover the whole city of St. Louis, with maps 
on a large scale, showing the streets, alleys, public 
grounds, water courses, contours, &c., was authorized 
March 21, 1889, and the field work was begun in June 
of that year. The purpose of the survey, as stated 
in the ordinance, is for the perfecting of plans for 
the drainage of the city, and for use in locating and 
opening streets and alleys, and in the establish- 
ng of grades for streets and public places. The survey 
is under the supervision of the Sewer Commissioner, Mr, 
RosBert E. McMATH, and in direct charge of Mr. B. H, 
Cosy, First Assistant Engineer. The force authorized 
by the ordinance is as follows, viz.: one first assistant en- 
gineer in charge, one precise level man, one topographer, 
one draftsman, three recorders and as many field hands 
as are necessary. The work of the survey may be di- 
vided intofovr heads: Triangulation, Precise Levels, 
Topography and Office Work. 

TRIANGULATION, 

‘Lhe area covered by the triangulation is now about 30 
sq. miles. About one half of the stations are marked by 
limestone monuments 6 X 6 x 3%6ins., set in the ground. 
The remainder are on the roofs of buildings. The 
stations are so distributed that they are on the average 
less than a mile apart, but the average length of the sides 
of the triangles is about 1% miles. The system is based 
on a tine in the trans-continental triangulation of 
the United States Coast Survey. The line is froin a 
pcint on the old stand-pipe to the tip of thedome of 
the Insane Asylum. The latitude and longitude of 
these two points, with the length and azimuth 
of the iine joining them, were taken from the Coast 
Survey reports. The average closure of triangles has 
been a little over 4 ins. The angles of each triangle were 
summed, and the deficiency or excess from 180° was di- 
vided among the three angles before computing the sides. 
No other adjustment has been made, or thought neces- 
sary. Several checks have have been made upon length 
of side:, and discrepancies have been from 1 in 80,000 to 1 
in 180,000, It is expected that an ordinance will be passed 
requiring that all surveys of streets and subdivisions be 
connected with the triangulation, and that the true azi. 
muth of all Jines be recorded. 

PRECISE LEVELS. 

Benches have been established on an aveiage four toa 

mile along the lines run. No point in the district covered 


* By Oliver W. Connet. Asst. Engr. Abstracted from 
the Technograph (Univ. Il.). 


is morethan one half mile from a precise bench. 1 
have been 361 benches established, and the distan:. 

in duplicate is about 92.5 miles. These benches ar: : 
the standard for all of the departmeats and for alj, 
tions in the city. For the convenience cof the other dv; 
ments and of engineers and surveyors in general,a lis} 
benches with their description and elevations is pubji-(,., 
The greater part of the benches are on the stone found, 
of bridges and buildings, but in parts of the city y 
such marks could not be had, a burnt tile slab, 4 ~ |< 
ins., with a copper bolt leaded into the center, was } 
toa depth of 4ft. The point is accessible through 
pipe specially made for the purpose. 

The limit of error allowed is 0.0 08 ft. into the s 
root of the distance in miles. The average closur 
mile has been 0013 ft. The probable error in the d: 
mination of a single mile of the work is 0.001 ft. |; 
work lay in a continuous line, the elevation of th. 
bench, as determined from the first, would be k; 
witbin a probable error of 0.066 ft. 


TOPOGRAPHY, 

The stadia has been employed as the best and mo- 

id method of locating points and obtaining their ¢\.,, 
tion. By this method 300 points may be located in a day 
The party is composed of the topographer, one reci; 
three stadia-men ,and one general utility man. The 
strument used is a complete Buff & Berger transit, 
ing horizontal angles to 10’ and vertical anglestol. |}, 
stadia boards used are 12 ft. long, and represent 4. 
tance of 458 metres, or the value of 100 metres is 2.62 ft 6), 
the board. The figures used on the stadia are similar | 
those used on the U.S. Lake Survey. Distances are read 
in metres, and elevations are obtained in feet by means 
of Ockerson & Teeple’s tables. Oak stakes 1 & 1 » 1 ius. 
are used for stadia stations, and are driven nearly flust) 
with the ground. 

All lines of stadia courses begin and end on trianguls 
tion stations, or other stadia stations which are in « 
necting lines. Both verniers are read to 10” on all! stacin 
courses. In this way the azimuth is repeatedly check: d 
in the field, and data obtained by which the location ot 
the stations may be checked when the coordinates are 
computed. The error of closure after making the known 
corrections for inclination and graduation of rods, is about 
lin 800. The average error of closure of azimuth is about 
1’ 5” for each line run, or 11” per station. All azimuth 
readings are with reference to the true meridian. 

Elevations are carried by means of distance and verti 
calangle. The height of instrument is carefully meas 
ured with a rod (graduated for the purpose), the middl: 
wire is brought to the corresponding point on the board 
and the level on the vertical circle is brought to the cer 
ter of the tube before the angle is read. It is 
remarkable with what accuracy elevations may be cit 
ried when these precautions are taken and care is exe! 
cised to keep the instrument in adjustmenc. The average 

error of elevations is less than 0.2 ft. per mile. 

The notes are k ept in well-bound books, 5 x 
size, made especially for the survey. They contain 1 
doubie pages, and have the heading of the columns 
printed on every page, as shown below: 


Lert-HAND PAGE. 


ui 


5 ins. in 


Object. Distance Vernier A.| Vernier 8. Vertical angle. 


j 


Rigut HAND PaGF 
Difference of 
elevation. 


| 
paiialenalsebibet 


Elevation. Remarks. 


The last column is used for descriptions of bench marks. 
corner stones, stadia stations, &c,, or for sketches. 

The area covered (up to the present time) by the topog 
raphy is 14,939 acres, or 23% sq. miles. The elevations of 
54,500 points have been determined, or an average of 3.65 
points per acre. 

The time occupied in field work is as follows: Triangu- 
lation, 62 days; precise levels, 114 days; topography, 24s 
days: total. 424 days. 

OFFICE WORK. 


The office work consists in reducing the field notes aud 
plotting. The latitude and longitude of all triangulation 
stations are determined to hundredths of a second, and 
also their linear distance trom the two nearest minutes 0! 
latitude and longitude. The azimuth, and length of the 
sides of the triangles are computed. 

The rectangular co ordinates of all the stadia stations: 
with reference to the nearest 20” of latitude and long! 
tude, are computed, adjusted and recorded in a book for 
that purpose, This is an important part of the work. a> 
by this means the error of closure is systematically ad 
justed, and checks the location of the stations before the 
plotting is done. The plotting is done on heavy mounted 
egg-shell paper, cut into charts antiquarian size. The 
charts are projected by the polyconic method. The tables 
based on the development of the Clarke spheroid, pub 
lished in the report of the Coast and Geodetic Survey for 
1884, are employed. The scale is 1 in 2,400. 

The charts have the parayels and meridians for every 
20” of latitude and longitude on them, and triangu 
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FIG. 1. THE WARREN WATER FILTER 


lation and stadia stations are plotted by rectangular co- 
ordinates from them. Other points are plotted by polar 
co-ordinates. The streets and alleys are plotted by nieans 
of connections made on the ground and from data ob- 
tained from the street department. 

All the points taken are plotted, and their elevations 
written in small figures on the charts and the coutour 
drawn in. The contour planes are taken 3ft. apart. The 
charts are finished in ink. The elevations of the contours 
names of streets, &c., are to be printed on them by means 
of a small hand press. 

cosT. 

The exact cost of the survey can not be given until it is 
completed, but some facts concerning the cost of the 
work, up to the present time, will be of interest. The 
total cost of the survey to Feb. 1, 1891, is $18,828. This in- 
cludes salaries, new instruments, office furniture, trans 
portation, &c, Deducting $1,928 for the value of instru- 
ments, &c., on hand, leaves a balance of $16,900 as the act. 
ual cost of the survey. The cost of the different branches 
of the work has been as follows: 





Triamgwmiatiom .. .....ccecccseee soccesccccencecs $1,812 or lis 

Tres oem bid baveessecne Niediatidewindtcn Kigeeay i. or = 
) RUT Ee cadet id decd dmanen ancnicaiinns or 

Oftes Wee cticces SciehAce sate aeduinpe Geb unetca 6,266 or 37% 
Tete ccediadidn davai enka paatasescdans deat . $16,900 100 


The cost of running precise levels has been $30 per mile, 
run in duplicate. The average cost of the parties, per 
day, including transportation, instruments, &c., is as fol- 
lows 






PURI ths 0 xa he 4 shaban Whaweaphediness<cus $29.25 
Precise levels... eae . 24.25 
TopegrawlG 6oe.ckci<cceacbeses Higisdless prtathdatnnteas 24.50 





The average total cost per square mile is $721.50, or a 
little over $1.13 per acre. 


The New Warren Filter. 


The cuts given herewith show the latest develop- 
ment of tne Warren water filter as invented by Mr. 
Joun E. WARREN and originally applied at the 
Cumberland Mills of S. D. Warren & Co., with a 
a of 12,000,000 galls. of filtered water in 24 
20urs, 

In operation, the unfiltered water entars at the 
valve shown at the base of Fig. 1, and passes into 


P 4 








FIG. 2. WARREN WATER FILTER PLANT AT OSKOSH, WIS. 







the upper part of the tank and then downward 
through the gravel filter and the perforated plate 
supporting it tothe valveon the left leading to 
the filtered water main. When it becomes neces 
sary tocleanse the filter bed the two lower valves 
referred to are closed and the valve to the right is 
opened, allowing the water in the tank to pass to 
the sewer. When the water has been drawn off the 
toothed agitator is set in motion, and, by means of a 
screw, shown at the top of the shaft, this rake is 
drawn into the bed of gravel. A slight amount of 
filtered water is allowed to enter from the filtered 
water main and flow upward through the agitated 
material; this action rinses away the dirt scoured 
up by the revolving agitator. When the flow of 
water becomes clear the agitator is raised and the 
valves again arranged as before and filtering is re 

sumed. 

When the water requires ita coagulant is used, 
and the process of distributing this coagulant is one 
of the strong claims of the Warren filter system. 
What this is can best be explained by describing the 
Warren filter plant at the mills of Hollingsworth & 
Vose, finished in November, 1889, and having a ca 
pacity of 1,000,000 galls. daily. The water utilized 
here is taken from the Neponset River and it is 
very bad, being contaminated by sewage and the 
waste from a wool-scouring establishment and the 
Walpole Chemical Works. The water from the 
river is first taken to a settling basin of rectangular 
form, the current into which is deflected by a light 
wooden partition so as to effect an even distribu 
tion. The basin 1s so arranged that sediment can be 
blown off through specially constructed outlets. 

Above this settling basin is the coagulating appa. 
ratus, occupying a small space at the end of the 
basin, which latter is floored and housed over. This 
apparatus consists of two tanks, in one of which i$ 
a concentrated solution of alum, in which the pro 
cess is hastened by steam, and this solution is auto- 
matically proportioned with a strict ratio between 
the water and the alum supply. From this tank 
the solution is drawn into the second tank and 
mixed with water until of a predominating strength. 
From this second tank the solution is carried through 
a ball-cock toa small distributing tank. the ball 
cock attachment maintaining the level of the liquid 
in the pump attached. This pump is so geared as to 
work automatically, its action being dependent on 
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the flow of the water to the filters, and the amount 
of coagulating solation in the filter is thus automat- 
ically regulated and delivered by the pump at the 
inlet of the basin. After receiving this chemical 
treatment the water flows to the filter, through it 
and through 20 ins. of gravel to the reservoir for use. 
The result is that, at these mills, the water in the 
reservoir, 9 ft. deep, is perfectly bright and clear. 

Fig. 2 in our illustrations shows the plaat of 10 
Warren filters recently erected at Oshkosh, Wis., 
which havr a capacity of 2,000,000 galls. in 24 hours. 
Mr. . C, MAxcy, the president of the water com- 
pany, says that in the “ worst days ” this plant has 
pumped and delivered to consumers and for fire pur 
poses 1,800,000 galls. daily without drawing on the 
storage capacity. 

Any further particulars regarding this filter can 
be obtained from the Cumberland Man. Co., of 220 
Devonshire St., Boston, Mass. The claim is made 
that this is the only filter having a mechanical ap 
pliance for cleaning the gravel bed, and that as 
used at the Cumberland Mills, first referred to, it is 
applied to the largest mechanical water filtering 
plant in existence, 


Electrical Subways at the World’s Fair, 
Chicago. 


The illustration given, for which we are indebted 
to The Electrical Engineer, shows a proposed sub- 
way disposal of electric wires for the World's Fair, 
at Chicago. As now planned, the conductors, after 
leaving the dynamos, will be arranged in a suitable 
tireproof rack located under the main floor of the 
Machinery Building, and running lengthwise of the 
building 150 ft. from the south wall. From this 
rack five distinct groups of feeding wires will con- 
duct the power to as many centers of distribution 
and use, 

The tunnels or subways for taking oft these wires 
will be of sufficient capacity, each to accommodate 
160 insulated cables or wires up to 600,000 circular 
mills area. Some of these subways will be 3 ft. wide 
only, and contain but one rack. The cross arms will 
be of iron, provided with holes for taking the insu- 
lators, and special arms will be used when necessity 
requires it. Other forms of subways are being dis- 
cussed, but it is said that the arrangement for sup- 
porting the conductors and the dimensions, as here 
shown, will be adhered to. 


World’s Fair Figures. 


‘The status and prospects of the World’s Columbian Ex- 
position, as received from the Department of Publicity 
and Promotion of the World’s Exposition, are indicated 
by the following data, brought up to Oct, 15, 1891, and pre- 
sented as concisely as possible: 

EXPOSITION BUILDINGS. 


Dimensions Area in 
ar. in feet. acres, 
Mines and Mining. . Box TH 5.6 
Manufactures and Lib- 
eral Arts... 
Horticulture 
Electricity . 
Woman’s.... 
‘Transportation.... ..... 2 : 
Admuni-tration......... 260 = 260 
Fish and Fisheries..... 163 x 363 
Annexes (2)........... 135 diameter 
Agriculture 500 <x = 800 
Annex 
Assembly hall, &c.... 
Machinery 
RE ink viens sh van 
Power-house 
Fine Arts 
Annexes (2).........- . 
Forestry... 
Saw Mill.. 
Dairy . weeeeena 
Live Stock (3)........... 
- shed 


Cost, 
$260,000 


1,000,000 
300,000 
375,000 
120,000 
280,000 
450,000 


200,000 
540,000 
200,000 


400 
960 


1,200,000 


500,000 
100,000 


.' 


30,000 
150,000 
“150,000 


$5,890,000 
400,000 
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L. 8. Government 
Battleship 


Itlinois State.... ....... 250,000 


: $6,640,000 
Including cost of pier. 

The last three are being erected, the’ first two by the 
United States Government and the third by the state of 
Illinois. The visitor, howeve?, will naturally class them 
among the great Exposition structures. It has been de- 
cided that the annexes tothe Fine Arts Palace shall be 
larger than indicated above, but the changes in the plans 
are not yet made. It isnow believed that owing to the 
yreat demands for space more annexes than are named 
above will be found necessary. Allof these annexes will 
be scarcely less imposing and architecturally beautiful 
than the main buildings themselves, The live stock 
sheds, which will cover an immense area as indicated, 


are to be constructed as inexpensively as possible with- 
out marring the general architectural effect. There will 
be several exposition buildings in addition to those 
named, but the plans for them are not yet completed. 
Among them will be a music building and a press build- 
ing. The total cost of the exposition structures is esti- 
mated by the.Grounds and Buildings Committee at $7,295, - 
O00 

It cannot be stated yet how miny state buildings and 
buildings of foreign nations there will be in Jackson Park, 
but it is safe to say that the whole number will be fully 
75. These, particularly those of foreign nations, will show 
a great diversity of architecture. 

Special features, such as the “ Street in Cairo,”’ ‘‘ Bazar 
of All Nations,” “‘ Street in Constantinople,” &c., will be 
located on Midway Plaisance. This is a strip of land more 
than a mile long, embracing 89 acres and connecting Jack- 
son Park with Washington Park. The boulevard travers- 
ing its center will be lined on both sides with these special 
features. 

The exposition company has very large expenditures to 
meet in addition to the cost of the buildings. In fact, the 
latter does not constitute one-half of the total amount 
necessary to carry through the exposition enterprise. In a 
recent report made by the Grounds and Buildings Com- 
mittee, the following estimates, of such expenses were 
given: 

Grading, filling. &c..... 


Landscape gardening 
Viaducts and bridges..........0).-..seeses- ‘ 


Waterway improvements 

Railways 

Steam plant 

Electricity........ ; 

Statuary on buildi 

Vases, lamps and posts 

Seating 

Water supply, sewerage, Kc 

Improvement of lake front.......... ; 

World's congress auxiliary...........-........005. 
Construction department expenses 
Organization and administration.................. 3,308,563 
Operating expenses 1,550,000 


$10,530,053 

Adding to this the amount estimated to be necessary 
for buildings ($7,295,000), and the grand total sum to be 
expended by theexposition company, stands at $17,825, - 
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course estimates. It is believed they are moderate. 
large share of the resource?, as given above, canno 
realized until the exposition opens, it is naturally 
desire to anticipate a portion of them in some way in 
der to meet the heavy expense attending the erecti., 
buildings and preparation of grounds. Accordingly ;; 
contemplated asking a loan of $5,000,000 of the Gov, 
ment, pledging the gate receipts as security for its », 
ment. 

The total disbursements to Oct. 15, for all purpo- 
have been $1,459,088. The estimated total expenses 1. |, 
borne by the exposition company are: 

Grounds and buildings $13.966.4 


Organization and administration mas «698, 908.56 
Operation expenses, May to November, 1893. . 1,550,0% 


$17.82 
Appropriations for their representation at the exp . 
tion have been made by the states and territories of ;), 
Union as follows: 
Arizona.... 


California.. 
‘olorado .. 


Ohio 
Pennsylvania 
Rhode Island 


wren ee 
West Virgi 
Wisconsin 

W yoming 


100,000 
10,000 
tho fh 
30,00 

a +a $2,695,001 
Within a few months nearly all of the other states wi|! 
be added to this list. In6or 7 the legislatures will m.+: 
this winter for the first time since the exposition ente: 
prise assumed definite shape. Mostof them will unques 
tionably make liberal appropriations, as popular sent 
ment demands it. It is certain, too, that a number 0} 
states, which have already made appropriations, wil! in 
crease them. In9 states which made no Fair appropris 
tions, either because of constitutional restriction or bh) 
reason of political bickerings, state conventions have hen 
held, and plans, generally of the stock subscription sori 
have been inaugurated and are in operation to rais 
amounts deemed necessary for proper representation at 


PROPOSED ELECTRICAL SUBWAY AT THE WORLD'S COLUMBIAN EXPOSITION. 


053. All of the great buildings have been contracted for 
and ure under construction. On several the work is pro- 
ceeding night and day, and all are being pushed to com- 
pletion by large forces of workmen. Insurance is placed 
and increased on the buildings as their construction pro- 
ceeds. It is the intention to carry insurance aggregating 
$300,000,000 on the buildings and exhibits. 

In view of the showing given above, a statement of the 
Exposition’s finances 1s interesting in this connection. 


RESOURCES. 
Stock subscriptions 
City of Chicago bonds 
Prospective gate receipts 
Concessions and privileges 
Salvage 
Interest on deposits 


$23,135,145 


To the resources will be added future interest on bank 
deposits, and future subscriptions to stock. Subscriptions 
are coming in daily, and the amount which will thus be 
realized is certain to be large, though how much it will be 
cannot, of course, be estimated now even approximately. 
Of the subscriptions already received 60% has been called 
for, and considerably more than $3,000,000 has been paid 
in. The number of subscribers is over 30,000. Death. 
impoverishment, &c., have caused thus far a delinquency 
in collections of between 7 and 8% of the whole amount 
due. This is much less than was anticipated. Quite a 
number of subscribers have anticipated the calls and have 
paid upin full. The $6,000,000 from city bonds is certain 
to be realized in full, as Chicago's credit is excellent. The 
gate receipts, concessions and privileges and salvage are 
necessarily prospective, and the amounts given are of 


the exposition. These states and the sums they are en 
deavoring to raise are: 


$100,000)Oregon 


» «$100,000 
10),000/South Dakota.... 


RD.000 
50,000 
. . 300,000 


$1,030,000 

The expenditure by the states and territories, it is rea 
sonable to believe, will aggregate more than $4,000,100. 

The foreign nations and colonies which have formal!) 
determined to participate in the Exposition, and the 
amounts of their appropriations made or officially pro 
posed, as far as information concerning them has been re 
ceived at headquarters, are the following; 


RI TUS I ERB ie vs $100,000 
Austria-H 168.0%) 


150,000 


100,000 
100.0 ¢ 
AD 


10.00" 
125.000 
00,000 


n 
British Columbia... . 
“ Gui 


7,000 
10,000 


10,000 
120,000 


foe egeeeenee teteeryy 


Trinidad 
Guatemala 
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PULLMAN CENTER VESTIBULE DOUBLE DECK CAR. 


Hayti “a oe ; 
HOMGUPAB. ...ccccccccrccccvecscece 
Japan.. : ; 
MERICO.. .caccccesss coccccersece vtevkve- ces’ 
NothoriamtGiewss cisco sescess beondesneteeate 
Datels GOMMMce dc cccccccccccscs coccwcpessccecveds 
ae ere 
NICATAGUB....-scccccceceeeres 
Darale, .<o-vssncensetscach¥scetess sas cecsnedeccseaees ‘ 
Peru Seeuses ccnseseee MOMS 


ia 
— 30,000 


. 20,000 
500,000 
750,000 


20,000 





TUPKOT .. cccvscccsvccsessceseve Seen to 
UPQUT oocenccctscccccvevcecncdtvendectcessceceascs ‘ 
VOMORUOIR. occ cccvcderticactsvecccetcdscs sees 
Tamas. « <cicoccnsenseas.codesed cagedecedonsensesoeges 


This partial list foots up 31 nations and 14 colonies, and 
appropriations aggregating $3,630,000. The United States 
Government has appropriated thus far $1,500,000, of which 
$400,000 is available for its building alone. Another ap- 
propriation is sure to be made at the next session of Con 
gress. 


The Pullman Center-Vestibule Double Deck 
Electric Car. 


As one of the most notable new departures in the 
design and arrangement of street cars we give here- 
with a view of the Pullman double-deck car, the 
tests, proportions and general construction of 
which we have described in our two preceding is- 
sues. The West End Electric Ry. Co., of Boston, has 
already ordered four of these cars, we may note, 
and it will doubtless come into quite extensive use 
on many electric long-trip lines. 

Repeating in part what we have already stated in 
regard to this new type, we may note that the car 
is sheathed outside with narrow strips, like an ordi- 
nary passenger car. The inside finish is mahogany, 
with decorated quartered-oak ceiling. The glass in 
the windows is crystal sheet, while that in the 
doors is French plate, embossed. Mirrors are placed 
on the upper deck and on each side of the doors, 
and the car is provided with spring seats and backs, 
covered with tapestry. The car has two cabs, each 
equipped with a seat. The wheels are Allen 30-in. 
The motive power is furnished by two Westinghouse 
single reduction motors, of 25 HP. each, one motor 
ou each truck, to which trap doors in the floor give 
direct access. 

The extreme dimensions of the car are 32 ft. x 7 
it. 4 ins. x 14 ft, 94¢ ins. high; seating capacity 40 
per deck; total capacity perhaps 160 with all stand- 
ing room taken. Two Burton electric heaters are 
used in each of the lower compartments, and elec- 
tric bells are substituted for the usual bell cord. An 
electric indicator diagram show below what seats are 
vacant on the upper deck. The total weight of the 
empty car is 28,000 Ibs., and its total cost, $3,500, is 





said to be some $20 per seat less than for ordinary 
horse cars. The Pullman Palace Car Co. is said to be 
enlarging its street car shops with the especial end 
of obtaining better facilities for their construction. 


CONSTRUCTION NEWS. 


RAILWAYS. 
EAST OF CHICAGO.—Existing Roads. 

Dutchess County,—About 300 men are now at work 
on this New York road and the force is being constantly 
increased. Track has been laid for 144 miles north of 
Hopewell Junction and will soon be completed to F ishkil! 
Plains. After thisthe men will be transferred to the 
Poughkeepsie end. It is expected to have the road fin- 
ished by Dec. 1. Steel rails weighing 70 lbs. per yd. 
are being used. The road will be operated by the New 
York & New England R. R. Co., when completed. 

Pittsburg, Shenango & Lake Erie.—About mile 
of track has been laid onthe branch of this railway to 
Conneaut Harbor, O., and both tracklaying and grading 
are making rapid progress. 

Bristol.—Over three miles of track has been laid on this 
railway from New Haven to Bristol, Vt. 

Housatonic .—It is stated that this company will doubie 
track the Ridgefield Branch and extend it to a connection 
with the New York Central & Hudson River R. Kat 
Brewster's, N. Y. 

fabash.—The right of way has all been secured for 
the Chicago extension of this railway, but no construc- 
tion will probably be done until next spring. 

Delaware & Otsego,—At a recent meeting of the direc- 
tors of this company it was stated that the prospects were 
good for the early extension of this road from Bloomville 
to Oneonta, N. Y. The extension will cost $125,000, and 
of this amount $100,000 in capital stock have been sub- 
scribed. The Ulster & Delaware R.R. Co., will lease 
the road when completed. 

Philadelphia & Reading .— The grading and masonry 
on the Tamaqua, Hazleton & Northern R. R. will be com- 
pleted about Nov. 1. 

Lake Shore & Michigan Southern.—Three miles of 
the Silver Creek & Dunkirk R. R. cut-off have been com- 
pleted and it is expected to have the entire nine miles 
finished by next spring. 

Concord & Portsmouth.—This company will double 
track its line from Portsmouth to Greenland, N. H. 

Boston & Maine.—The engineers of this company are 
surveying the proposed Canaan & Oxford R. R. connect- 
ing the Passumpsic with the Northern railway. 

Iron Range & Huron Bay.—Mr. Sanford Keeler, 
superinteudent, has offered the contract for completing 
the construction to J. Lally, ct Detroit. Chief Engineer 
Milo Davis has resigned, and C. D. Miller, of Chicago, has 
taken his place. 

Chicago & West Michigan.—Surveys are in progress 
from Sparta, Mich., northeast, and are expected to result 
ina branch to Howard City. A mile of track a day is 
being laid on the Petoskey extension. 

Projects and Surveys. 

Madison & Lexington,—A press dispatch from Madi- 

son, Ind,, says; 
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Two 


important meetings-of capitalists and business 
men were held in this city Oct. 23 and 24, in the interest 
Te ected railway from Madison to Lexington, Ky. 
The Indianapolis Board of Trade has taken hold of the 
eeeeme and there is little doubt that the road will be 
uilt. 


Providence & Ponagansett.—A second survey of this 
proposed railway from Providence, R. I., to Springfield, 
Mass., has been completed and a very favorable line se 
cured. 

Navesink.—Chartered in New Jersey, Oct. &, to build a 
line of railway. Among the incorporators are J. 2. Max 
well, Brooklyn, N. Y., and B. H. Wyckoff, Elizabeth, N.J 
The capital stock is $300,000. 

Southern Central —lIt is stated that work will be com 
menced upon the construction of this road, from Harris 
burg to Shamokin, Pa. Dec. 1. The 
engineers are now at work compieting Lhe surveys and 
making estimates. The company was chartered in De 
ecember, 1800, and its president is C. W. McKeehan, of 
Philadelphia, Pa. 

Salem-Washingtonville, 


) miles, about 


Bids have been received for 
constructing the proposed railway from Salem to Wash 
ingtonville, O. 

Chicago, Indianapolis & Chattanooga. --Chartered 
in Indiana by F. L. Patrick, of Colun.bus, O., D. P. Erwin. 
of Indianapolis, and others. Lengt!, 150 miles, via Marion, 
Johnson, Brown, Monroe, Lawrence, Orange, Dubois and 
Spencer counties 
Mitchell, Ind. 

Middletown & Odessa 
in Delaware between these towns, a distance of about fou 
miles, to run along the highway. 

SOUTHERN. Existing Roads 
Atlantic Coast Line. 


Surveyors are reported at work near 


A short railway is to be built 


About 300 men are now grading 
on the branch to Washington, N.C., and the work is 
making good progress. It is expected to have the line 
finished by Jan. 1, 1892. 

Norfolk & Western.—The Record 
publishes an interview with President Kimball of the 
Norfolk & Western R.R., who has just returned from 
Europe, where he was in the interest of the road. 
dent Kimball says: 


** Work on all the extensions of the road will be pushed 
forward with greater vigor than ever. By Dec. 1, ® miles 
of track on the Ohio extension will be completed to the 
pridge now being built across the Ohio River, and reg- 
ular trains will be running to Columbus. I expect to have 
the entire Ohio extension completed by next July, which 
will open up the whole West to the celebrated Pocahontas 
coke and coal, The business of the road is growing so 
rapidly and so many new industries are springing up 
along the line that the managers find it almost impossible 
to keep pace with the phenomena! increase in business 
Cars are in great demand, and it is difficult to provide 
them fast enough for the traffic.” 

Raleigh Springs,.—The contract for building this Ten 


nessee railway has been let to Dan. Harvey, of Memphis. 
Tenn., the work to be completed in 60 days. Contracts 
for the cross-ties and bridge material are now being let 

Eugene 8S. Lynch, Memphis, Tenn., Chief Engineer, 

Ohio River —The difficulties about securing terminals 
at Hopkinsville, Ky., for the extension from Princeton te 
that place have all been settled and the contract for build 
ing the line has been let. Work will begin all along the 
line at once. 


Manufacturers 


Presi 


Projects and Surveys. 

Louisville, Cumberland Gap & Atlantic.—The sur 
veys for the section of this railway from Johnson City, 
Tenn., to Elizabethton, Tenn., have been completed and a 
very favorable line secured. The maximum curvature 
will not exceed 4° and the maximum grade will be about 
60 ft. per mile. Surveys are now in progress for the sec 
tion from Johnson City to Cumberland Gap, Tenn. 

Oxford & Coast Line.--W. S. Beasley was elected 
President and k. W. Rossiter, Jr., Secretary, at a meeting 
of the stockholders at Oxford, N. C., Oct. 23, Surveys of 
the line have begun. 

Mobile, Jackson & Kansas City .—\t is reported that 
the engineers who have been examining the proposed 
route of this railway from Mobile, Ala., to Jackson, Miss., 
in the interest of English capitalists, will report favora 
bly upon the scheme. 

Brunswick Western & Southern.—The Wilmington 
& Southern R. R. has been purchased by Chicago capital 
ists and reorganized under the above name. The officers 
are : President, George L. Dunlap; Vice-President, Frank 
Ullery; Secretary and Treasurer, Geo. H. Bliss, all of Chi- 
cago, and General Manager, H. H. Dougherty, of New- 
ark, N. J. Surveys will be commenced under the direc- 
tion of the General Manager at once, and it is expected to 
have the section from Wilmington to Southport, N. ©.. 
completed by April, 1892. 

Bryan & Taylor .—Surveys will soon begin under the 
direction of Chief Engineer C. W. Murray, Fort Plain, 
Ga.. for the proposed railway from Taylor to Bryan, Ga., 
8miles. Jas. Taylor is building the line. 

Cannonsburg & State Line.—Work is reported be 
gun on the proposed railway connecting Wheeling, W. 
Va., and Pitteburg, Pa., via Cannonsburg, W.Va. The 
road has been contemplated for several years, but noth- 
ing but a little surveying has yet been done. 

NORTHWEST .—Existing Roads. 

Northern Pacific.—Thomas Vleson, of Spokane. has a 
contract for 3 miles near Algoma and 9 miles near Gray 
jteville, The work includes one 440-ft, tunnel, 
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Chicago & Northwestern.—Kimball & McNamara 
nave secured a contract for 15 miles of double tracking 
between Waukegan and Kenosha. 

Dututh & Winnipeg.—R. B. Deal, of Duluth, has a 
contract for several timber bridges on this road. 

St. Louis & Hannibal Short Line.—Contracts are to 
be let at once for the branch to Perry, about 18 miles in 
length. Geo. B. Clason, Hannibal, Mo., is General Man- 
ager. 

Great Northern. —Surveys are in progress for an ex- 
tension from Park Rapids to Fosston, Minn. 

Pacific short Line.—This railway has been sold to 
Geo, W. Wickersham and A. 8S. Garretson, as trustees, 
for $2,000,000. The claims against the road amount to 
about $325,000, 

Minneapolis, St, Paut & Sault Ste. Marie,—The 
branch from Hankinson to Valley City, N. Dak , 81 miles, 
has been completed. About 10 miles of track has been 
laid on the line from Boynton to Bismarck. 

Projects and Surveys. 

Sioux City, Madison & Northern —An official of this 
road is reported as saying that the promoters were push 
ing the preliminary work and that the company would 
soon be ready to commence actual work. 

SOUTHWEST.—Existing Roads. 

San Antonio & Aransas Pass.—A compromise has 
been reached in the controversy between Gurly, Ross & 
Gurly, the contractors, and the receivers of this road, and 
tracklaying has been conpleted on the Waco branch. 

Houston, Central Arkansas & Northern.—Tr ack 
laying has been comn.enced on this line between Riverton 
and Alexandria, La.. 75 miles, and it is expected to have 
the work completed this season. 

Velasco Terminal,—Rapid progress is being made upon 
this line from Velasco to Chenango, Tex., 57 miles, and it 
is expected to have the road in operation by Nov. 15. 
Rails weighing 67 lbs. per yard are being used. 

Consolidated Terminal,—An extension of the Kansas 
City Suburban Belt line is being built under this name. 
President A. E. Stillwell has raised nearly half a million 
dollars to carry on the work. 

Interoceanic.—An official of this company. recently 
chartered in Arkansas, in a recent interview is reported 
as saying : 

We are working in unison with the Choctaw Coal and 
Ry. Co. and other interests and already have 160 miles of 
railway constructed. Twenty miles from Fort Reno, Ind. 
Ter., east are completed. We have mer with money be- 
hind us and will build the road. The Kansas & Texas 
Coal Co., the Choctaw Coal and Ry. Co., and the Little 
Rock & Memphis Ry. Co. interests will be harmonized. 

Projects and Surveys. 

Springjield, Sedalia, Marshall & Northern.—The 
engineers have completed the survey of this road from 
Springfield, Mo., to Miami, Mo. The average grade is 50 
* per mile. 

Marshall, San Augustine & Sabine Pass.—The 
preliminary survey of this railway from Jasper to Car- 
thage, Mo., has been completed. The President of the 
company is W. A. Fletcher, of Beaumont, Tex. 


ROCKY MT. AND PACIFIC. Existing Roads. 


Valley .—A correspondent writes us as follows: 

Two miles of this railway are already completed and 
the remainder will be built during the coming season. It 
is projectea to run from telena, Mont.. northwest to the 
Missouri River, at a point to be called Harlow, a distance 
of 15 miles. All surveys have been comple'ed and the 
right of way practically all secured. The maximum grade 
will be 2% and the curves will run from 4° to 8°. The 

rincipal business will be in ores, wood and passengers. 
Richard A. Harlow, of Helena, Mont., is President and 
W. A. Haven is Chief Engineer. 

Seattle & Northern,—It is stated that the money neces- 
sary to extend this road to Sauk City, Wasb., has been 
raised. ; 

Northern FPacific.—The Anacortes & Skagit Branch 
will be extended to a connection with the Washington 
Central R R. in the Big Bend country, The bonds to pro- 
vide money for building the extension have been floated 
aod coustruction will begin atonce. Work on the branch 
te South Bend, Wash., is making good progress. Ten 
miles have been completed from South Bend east and 5 
miles more will be finished in a few days. Thiriy miles 
from Chenalis, Wash.. west will be completed by Nov. 1. 
This will leave only 11 miles more to be constructed. 

Great Northern.-—-The Seattle & Montana R, R., run- 
ning from Seattle to the Fairhaven & Southern R. R., 
7844 miles, has been completed with the exception of a 
small amount of ballasting and some work on the 
terminals at Seattle. tt is hoped to have the road in 
operation by Nov. 15. A press dispatch says: 


Surveyors of the Great Northern’s Pacific extension 
have made the important discovery that the main divide 
of the Rocky Mountains is only 5.200 ft. above the sea level 
instead of 5,500 ft., as shown in the old maps. Over 5,000 
men are now employed grading the track laying, and it 
is expected there will be no cessation of work this winter. 
Sixty miles of grade are ready for the track to the west of 
the present terminus. which will be completed at once. 
J. J. Kennedy has come in from the extension. The bridge 
over the Big Rover, he says. is now completed. Track 
has been laid as far as this point, which is about 25 miles 
from the summit. West of the Rocky Mountains a 
surveying party is at work near Buenna, which indicates 
that the line will hug the shore very closely from that 
point to Fairhaven. 

Projects and Surveys. 
Denver & Ei Pase.—Surveys will soon begin under 


ENGINEERING NEWS, 


the direction of Horace G. Ropes for this line from Las 
Vegas to White Oaks, N. Mex. 

Aspen Contract Mining Co.—A contract has been 
let for construeting a railway from Woody. Colo, near 
Aspen, Colo., to mines up Woody Creek, to Col. M. Mur- 
phy, of Aspen, Colo. Work will be begun at once. 

Coos Bay & Oregon Central.—Chartered in Oregon 
to build a railway from Gold Beach to Drain, Ore. The 
capital stock is $2,500,000. 

Blue Canon Coal.—This company will build a railway 
fron the Blue Cafion coal mine to the water front in the 
city of Portland, Ore. 

Oregon.—The West Coast Construction Co. has been 
chartered in Oregon to build and equip railways. Capital 
stock, $500,000. 

Hudson, St, Vrain, Erie, Mitchell, Raker, Lafay- 
ette, Louisville, Marshall, Denver & Pacific Ry. 
Co.—A railway company by this name has been chartered 
in Colorado, to build a railway 40 miles long from Hudson 
to Marshall, Colo. The incorporators are: James Hen- 
shell, S. D. Kars, Wm. McKissick, John Long and Geo, 
HButterbough. It is to be regretted that the surnames of 
the incorporators could not have been, in some manner, 
introduced into the name of the road. 

Pueblo, Wet Mt, Valley & Western.—A. E. Graham, 
of Pueblo, Colo., writes us as follows: : 

The preliminary survey has been completed for this 


posed railway, which is projected to run from Pueblo, 
Colo., west to Beulah, Red Creek and Silver City, Colo., & 


distance of 70% miles, and arrangements are now being, 


made for locating the line. About 45 miles of the wuts 
30 miles at the east end and 15 miles at the west end, 

be comparatively easy work. The remaining 25 miles will 
be mountain work and quite difficult; maximum grade 3s 
and maximum cu: ve 16°. There will be no bridges or tun- 
nels of importance. Nearly all of the right of way has 
been secured and $75,900 each from Pneblo and Silver City 
obtained besides considerable other aid from the people 
along the route. The company is now endeavoring to in- 
terest other capital in the enterprise. The principal busi- 
ness of the road will be in silver and lead ores, marble, 
sandstone and general merchandise. At present, about 
20,000 tons of minerals are shipped to Pueblo and Cafion 
City alone. The scheme is now in the hands of a committee 
of citizens organized to promote th¢ construction of the 
road. The present officials are: President, J. C. Teller; 
Chief Engineer, A. N. Welles, both of Denver, Colo. 

Siuslaw & Eastern Ry. & Navigation Co,—Mr. T. 
R. Berry, of Eugene, Ore., Chief Engineer of this com- 
pany, sends us the following account of its affairs: 

The lice of this road has been located from Siuslaw 
Harbor east to Eugene, and preliminary surveys have 
been made from Eugene east across the Cascade Moun- 
tains. The line follows the postal reute from Florence to 
Eugene. and the Cascade Mountains are crossed by the 
McKenzie Pass. Bevond this there is nothirte definite. The 
total projected length of the tine is about 500 miles. Over 
the portion of the line surveyed the work is about one 
quarter rock, with light side-hill cuts. The maximum grade 
is 1%, and maximum curvature 6°. There will be a bridge 
of five spans across the Willamette River and one tunnel 
2,100 feet long through the Coast Range Mountains. The 
road will traverse an agricultural region, and will open 
up some la ge timber tracts and coal lands. Rigbt of 
way has been secured for a distance of 76 miles. The only 
local aid secured _ is in the form of a ae of way and ter- 
minal grounds. Finds are provided by. the 13 directors 
of the company ‘The annual meeting of the company 
will be held on Dec. 7, and contracts for the construction 
will be let immediately afterward. The company was 
chartered Jan, 1, 1890. Mr. Geo. H. Ellsburg is pres- 
ident. 


CITY TRANSIT. 


Electric Railways.—Lockport, N. ¥.—The Lockport 
Electric Motor & Street Ry. Co. will build a line about 
84% miles long 

Towson, Md.—The Electric Traction System Co., of 
Baltimore, has applied for power to construct an electric 
road on Roland Ave., using an underground conduit sys- 
ws 
Rome, Ga.—The street and dummy railways around 
the city will be converted into electric lines. The elec- 
tricity will »e generated by water power. 

Hammond, Ind.—The Hammond City Ry. Co. wil, 
build an electric road to East Chicago. 

St. Louis, Mo,—The St. Louis & Suburban Ry. Co. has 
converted the narrow gage extension of its cable dummy 
road toan electric system. Anelectric railway to Clayton 
is projected by John L. Boland, T. K. Skinker and R. C 
Carr. The St. Louis Electric Rv. Co. has applied fora 
franchise, offering to pay $1,000 per year for 2 years, and 
$2,000 per year afterward, 

Si. Paul, Minn.—The street.railway company will 
build an electiic road on Front St. to Como Park. 

Dulut«, Minn —The Park Point Street Ry. Co. pro- 
poses to build a line on Lake Ave to Superior. 

Helena, Mont.—The dummy railway company has 
been authorized to convert its line to an electric system. 

Seattle, Wash.—Mr. Anderson, C. E., has applied to 
the authorities of King Co. fer a franchise for an electric 
railway 12 miles long to Richmond. L. H. Griffith, H. W. 
Wheeler, B.F. Shaubut and J.F. Hale are members of the 
company which has in hand the construction of the elec- 
tric road to Tacoma, 40 miles. The preliminary survey 
has been made. 

Stockton, Cal,—A 50-years franchise for an electric rail- 
way has been granted to Mr. J. A. Lartitt. 

Cable Railway.- Oakland, Cal.—The Consolidated 


Piedmont Cable Co. will cable its line to Mountain View 
Cemetary. 


Oct. 31, 189]. 


Elevated Railway.—Chicago, Til,—It is r., 
the North Chicago Street Ry. Co. now peop. 
struct an elevated line to Evanston, for which 
will shortly be asked of the Vity Council. T 
will connect with the terminus of the present ¢ ,:, 
Diversity St. and will run over Evanston Av; 
ton and South Evanston, the entire length .; 
being about 7 miles. 


Companies.—Bates & Blake Electric Railw 
Co., of Waterloo, Ill.; J. W. Bates, E. C. Blak. 
Caldwell. 


BRIDCES, TUNNELS AND CANA\s. 

Bridges.— Waltham, Mass.—This city has aut) orizeq 
the appropriation of $10,000 for the construction of ,, ) 
across the river at Elm St. 

Attalla, Ala, —Efforts are being made to semire tho 
construction of a bridge across Willis Creek, :), 
Co. Address J. M. Davidson, Attalla, Ala. 

Oakland, Cal,—Aniron bridge 100 ft. long, a: ad SO ft 
wide at Fourteenth St. is proposed. Estimates have been 
made by N. Mariotte, of East Oakland. 

Ohio River.—It is reported that a company is }eing or 
ganized to bridge the Ohio River ata point 3! miles above 
Evansville, Ind. The shops of the Ohio Valley lty. yj) 
be located at this point. 

Duluth, Minn.—The Board of Public Works wi!) aq. 
vertise for competitive bids, plans and specifications for 
drawbridge across the canal. The cost is estimated at 
$100.000 to $150,000.—The St. Louis River bridyc js to}. 
built by a new company, organized in connection with th, 
Duluth, Red Wing & Southern R.R. Piles are to be driven 
as soon as the ice forms. 

Denver, Uol.- It is reported that a viaduct about % of 
a mile long will be built across the railway tracks connect 
ing Highlands Boulevard with Seventh St. 
McGi' vray is at the head of the scheme 

Tunnel,— Houston, Tex.—A tunnel under the Houston 
& Texas Central tracks, on Third St., will be begun at 
once. ° 
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HIGHWAYS. 

Pennsylvania,—The Borough Council of Ambler has 
awarded the contract for macadamizing Linden wold Ave 
from Butler Ave. to Bethlehem Pike. The roadbed is to 
be only 16 ft. wide at present, and the stone to be used is 
from a local quarry. William Burk was the successfy! 
bidder. The Orvilla Ave. Turnpike Co. has been incor 
porated by Abraham Tower and otbers, of Orvilla. 

Tennessee,—in Shelby Co. about 10 miles of new turn 
pike road have been built and macadamized by convict 
labor during the summer and fall. 

Alabama,.—The Jefferson Co. Commissioners hav 
awarded contracts for 20 miles of public roads. 

Michiygan,—The Board of Supervisors of Muskegon 
Co. have appointed a committee to consider the question 
of raising a tax to build gravel roads or aid gravel road 
companies. 

Oregon.—The Big Nestucca Wagon Road Co., of Dolph 
Ore., has been organized to maintain toll roads, Xc., in 
Tillamook and Yambhiil counties. Mr. O. L. Landingham 
$3,000. 

Washington,—The Snohomish Co. Commissioners 
have taken the initiatory steps toward bonding the 
county for $250.000 for the building of roads. The warrant 
prescribes roads into the various sections of the county 

WATER-WORKS. 
NEW ENGLAND. 

Bingham, Me.--A company has been formed and has 
begun to introduce water from a spring, probably for 
domestic use only. 

Lyndon Centre, Vt.—A supply from a spring about 
3,600 ft. from the village is being talked of. Company 
ownership is mentioned. 

St, Albans, Vt.—The sum of $85,000 was voted Oct. 2 
for an increased supply, in accordance with recommenda 
tions by L. A Taylor, Boston. A large storage reservoir 
will be built. 

Brookline, Mass.—An appropriation of $9 ()) has 
been voted for new mains. 

Clinton, Mass,—The water board has been authorized 
to issue $10,000 of bonds for improvements. 

Lowell, Mass.—More experimental wells are beirg 
sunk. 

Marlboro, Mass.—The Council has voted to issue $90,- 
000, 4%, 30-year water bonds for the expenses and Jiabilities 
of the department. 

Middleboro, Mass.—The mains are to be extended 
one-half mile to Chiltonville. 

Bridgeport, Conn.—It is reporfed that a 1)).(100,00 
gall. pump will be put in. 

MIDDLE. 

Johnsonville, N. ¥.—Works are reported as under 
construction. 

Medina, N. Y¥.—Itis reported that the franchise for 
works will expire on Nov. 1, no work having been done. 

East Orange, N. J.—The Orange Water Co. has offered 
to sell its property in East Orange to the town-hip fot 
$5'0,000. The present contract expires Jan. }, 1692. but the 
company’s contract with Bloomfield runs for twe year 
more. : 

Greensburg, Pot —The Western Water Co bas been 
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incorporated by Clifford Stanley Sims, Philadelphia; 
Murray Forbes, Deuy Station; P. W. Janeway, 242 South 
Third St., Philadelphia, and others, the latter being 
treasurer; capital stock, $1,000,000. 

Montrose, Pa.—Works are still projected. : 

Radnor, Pa.—William Perot, Jr, H. Bayard Hodge 
both of Philadelphia, will, it is reported, apply on Nov. 
10 for the chartering of the Radnor Water Co. 

Washington, D. C.—Capt. J. L. Lusk has recom - 
mended the appropriation of $100,000 for a new high 
service system. 

SOUTHERN. 

Radford, Va—H. P. Brigzs, Councilman, is offering 
for sale bonds of the eastern secti»n of toe city to estab- 
lish water-works and electric lights in that section. Part 
of the city, at least, is now supplied by a company. 

Salem, Va.—Surveys are being made by the Develop- 
ment Co. for a supply from the Griffin Spring. 

Mannington, W. Va.—The agitation for werks still 
continues, 

Buena Vista, Ga.—The city has secured authority to 
build works 

Cedartown, Ga.—Plans for works are being made by 
Hartford, Hebert & Co., Chattanooga. Bonds have been 
voted. 

La Grange, Ga.—A contract for works has been 
closed with the American Pipe Co., the works to be com” 
pleted within 18 months, 

Marietta, Ga,—Application has been made by Webster 
Young, Cortland, N. Y., Sterling Phillips, Marietta, and 
others for the incorporation of the Marietta Water- 
Works Coe It is stated that water privileges have been 
secured and that water would be pumped to the top of 
Campbell's Hill. 

vzark, Ala.—It is reported that a contract for works 
has been let. 

Natchez, Miss.—A compromise has been made between 
the conflicting parties, and the works, for some time in 
the hands of a receiver, will be sold and a new company 
organized. 

New Iberia, La.—Works are projected. 

Morristown, Tenn,—It is reported as probable that 
the Morristown Water-W orks Co, will soon begin to build 
works. 

Cloverport, Ky.—The people are trying to secure 
works. 

Ludlow, Ky.—A committee has been appointed to re- 
port at a citizens’ meeting to be held on Nov. 4 on secur- 
ing a water supply, 

NORTH CENTRAL, 


Dayton, O.—Wells are to be added and an additional 
suction pipe laid. 

Cannelton, Ind.—The Council has granted a 26-years’ 
franchise to the American Pipe Co., Philadelphia. 

fort Wayne, Ind,—Plans are being considered for the 
completion of a reservoir abandoned some time ago on 
account of accidents during construction. 

Muncie, Ind.—The company has offered to extend its 
mains three miles. No action has been taken by the 
Council. 

L’ Anse, Mich.—The following is from S. Kinney: 


A conditional contract for building works has been made 
by the village with G. C. Morgan. Chicago. Seo creek, 
by gravity; estimated cost, $15,000. Population, 800. 


Romeo, Mich.—All the bids for building works have 
been rejected. It is stated that nothing further will be 
done before next spring. 

Belleville, 1tl,—Preliminary surveys are being made 
for a supply from Kaskaskia River, 14 miles distant. 

Galva, 1U.—l1t is reported that works will be built. 

Quincy, Ill.—Nov. 17 the people will vote on building 
works. MacRitchie & Nichols, Chicago, have reported 
on works estimated to cost $620,000. The city is now sup- 
plied by a company between which and the city there are 
disagreements, 

Ashland, Wis.—The company’s capital stock will be 
increased, 

Superior, Wis.—There is agitation in favor of the 
purchase by the city of the company’s works. 


NORTHWESTERN. 

Duluth, Minn,—C. B. Davis, Chicago, has reported 
upon the present condition and valuation of the private 
gas and water-works now supplying the city. Ona reve- 
nue basis, capitalized at 544%, he estimates the value of the 
works at $1,756,000, not including real estate. The cost of 
duplicating the present works is estimated at $1,623,000. 
In case the city buys the works Mr. Davis recommends 
that the intake be extended to 60 ft. of water, or further, 
and that other improvements be made. Also that a new 
source of supply be investigated. 

South Saint Paul, Minn,—It is estimated that works 
could be built, including a supply from artesian wells, for 
$50,000. Water bonds to the amount of $100,000 were re- 
cently voted, but have been declared invalid. 

Blue Springs, Neb.—Construction has been started 
by Contractors Hutson & Shepherd. 

Morris, 8, Dak.—\t is proposed to grant a water and 
electric lighting franchise to some of the citizens. 

Lander, Wyo,—The following has been received: 


_ The town will t a 20-years franchise for works tak- 
ing their supply ty gravity trom the Big Popo-Agie, which 
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flows through the town with a fall of 60 ft. per mile. A 

ressure of 90 Ibs. in Main St. will be required. The town 
8 the seat of Fremont Co, ana is 140 miles from the Union 
Pacific Ry. at Kawlins. Population, 800. F. T. Wright 
and N. H. Brown are Council Committee on Works and J. 
E. Hill is City Evgineer. 

SOUTHWESTERN. 

‘Cape Girardeau, Mo.—It is reported that 
be built. 

Kansas City, Mo.—The experts have reported that 
works capable of supplying 200,000 people can be built for 
$2,425,629 and that works sufficient for present needs can 
be built for $2,002,435. Bonds tothe amount of $2,000,000 
were voted some months ago. 

Helena, Ark.—The Helena Water Co. has been incor 
porated with a full paid-up capital stock of $100,000. The 
officers are: President, M. P. Hillyer; Secretary, W. M. 
Neal; Treasurer, T. A. Straws. 

Pine Bluff, Ark.—Application has been made for a 
receiver of the company works in the interest of the bond- 
holders. It is said that improvements will be made if a 
reorganization is effected. 

Stuttgart, Ark.—Itis reported that the company de- 
siring to build works is known as the Stuttgart Improve- 
ment Co., W. M. Price, Vice-President. 

Bonham, Tex.—It is reported that the city is about to 
contract for works having a daily capacity of 300,000 
gall-. of water. 

Dallas, Tex.—An expert committee consisting of Ru- 
dolph Hering, F. Harris and D. A. Poyner, has reported on 
repairs to the reservoir bank, which recently gave way, 
and as to the general improvement of the works. The 
committee consider that the embankment can be repaired 
by rebuilding the portion where the slide occurred and 
riprapping the embankment, river bank and bed at an 
estimated cost of $12,809. The sinking of a dozen 8-in. 
experimental wells is recommended, as is a reconstruction 
of parts of the distributing system. 

Elgin, Tex.—C. A. King. Mayor, informs us that. the 
city will let a contract about Dec. 1 for works estimated 
to cost $10,000. The supply will be pumped from wells to 
standpipe. Population, 1,200. 

Fort Worth, Tex.—The time for receiving bids for the 
new city works has been extended from Oct. 19 to Nov. 15 
See ENGINEERING NEws for Sept. 26. 

Henrietta, Tex.—Bids for building works are wanted. 
Address H. J. Strickfadden, City Secretary. 

Guthrie, Ok, T.—J. W. Hamilton has offered to build 
works for tne city for $50,000 in bonds. The supply would 
be pumped from bored or driven wells toan elevated tank 
by means of two 750,000-gall. pumps. Six miles of mains 
and 50 bydrants are proposed. 

Raton, N. M.—The following is from L. Kingman, To- 
peka, Kan.: 


The works owned by the railway company is to be trans- 
ferred to the Raton Water-Works Co. A dam 48 ft. high 
and 360 ft. long, impounding 52,000,000 galls., is being built. 
The surface of the reservoir will be 458 ft. above the town. 
The supply main will consist of two miles of 10 and five 
miles of 8 in. cast-iron pipe, and will have a daily capacity 
of 1,000,000 galls. 


works will 


PACIFIC, 

Medical Lake Wash.—In November a vote will be 
taken on issuing $13,000 of bonds for works. 

Pendleton, Ore.—An additionaly supply is talked of. 

Portland, Ore.—The Albina Water Co., which supplies 
the former town of Albina, has contracted to extend a 6- 
in. main to the Willamette Tract. 

Berkeley, Cal.—\it is reported that the State Univer- 
sity Regents propose to condemn land for a storage reser- 
voir, and that a tunnel will be driven. 

Sacramento, Cal,—-An experimental well will be sunk 
with a view of obtaining a supply from wells. 

Brigham City, Utah.--Hyram House, of Corrinne. is 
trying to secure a franchise, or else a contract for building 
works to be owned by the city. 


ARTESIAN WELLS. 


Dayton, O.—About 25additional driven or tubular wells 
are to be put in near those now in use. 

Jacksonville, Fla —It is reported that a well is to be 
sunk in the park. 

Vicksburg, Miss.—Two wells are to be sunk in the 
yard of the Louisville, New Orieans & Texas R. R. Co. 

Lufkia, Tex.—An effort is being made to secure money 
for sinking a well. 

Nolanville, Tex.— Money is being raised by the citizens 
to sink another well. 

Rogers, Tex.—An artesian well company is being or- 
ganized. 

Garfield, Ore —Preparations are being made to sink a 
town well. 


IRRIGATION, 


Missoula, Mont.—Riddle & Watts have the contract 
for a 74% mile ditch 13% ft. wide at the top. The diteh is 
for the Cafion Ditch Co. 

Buena Vista, Col,—The Herald of this place states 
that surveys of a si‘e for a large reservoir at Cottonwood 
Lake have been completed by the State Engineers. 

Ellensburgh, Wash.—The following is from R. R. 
Stevens : 


Bonds have been voted by the Middle Kittitas Irrigation 
District for the construction of a canal to take water 
from the Yakima River. The eanal will be 40 miles long, 
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the first 18 miles of which will be heavy work, including a 
tunnel 800 ft. long. W.P. Mason, Ellensburgh, is Chief 
Engineer. 


Delano, Cal.—The final survey forthe Kern and Tulare 
District canal is being made by J. S. Urton and J. D. 
Browne. 

Otay, Cal.— Progress is reported in the formatiou of 
the Otay Irrigation District. 

Selma, Cal.—The irrigation board has called an elec- 
tion for Nov. 16, to vote on the issuance of $600,000 of 
bonds. 

Gila Bend, Ariz.—Land has been taken upon the Gila 
River about 12 miles above this place, and it is proposed 
to raise water to irrigate it by means of rotary pomps. 

New Companies.—Laura Lake Canal Uo., Great Falls, 
Mont., $450,000 ; J. J. Ellis, Z. L. Burton and others 
Oklahoma Ditch and Water Power Co., Guthrie, Ok. T.; 
$110,000, J. D. Cooke, Toledo, O., C. W. Price, Oklahoma 
City, Ok. 7. Deschuttes Irrigation Co., Prineville, Ore.; 
$24,000; B. F. Nichols, M. H. Holbert. 


SEWERACE AND MUNICIPAL. 


Sewers.—New Hampshire.—Rochester. The cost of a 
complete system is estimated at $125,000 to $150,000, but it 
ig suggested that a system be designed and a certain por 


tion built annually.—*~Hanover. Surveys are being made 
for a system of sewers. 
Massachusetts.—Newton. The sewers will probably 


be completed by December; the work is being done by 
the Sewerage Commictee.—— Newburyport. A sewer con- 
tract has been awarded to J. Cashman by the Sewer 
Commissioners. 

Connecticut —Meriden. A contract has been made be- 
tween the Sewer Committee and Mr. C. P. Bassett, and 
the latter will shortly commence work on surveys fora 
map and plans of the sewerage system. Mr. T. H. Mc. 
Kenzie will be associated with Mr. Bassett in the work 

New York.—Cortiand. The Lewis-Me*cer Construction 
Co. has made a proposition to the Board of Trustees to 
put in a system of sewers.—— Medina. Work on the sewer 
will be commenced shortly by G. W. Barlow ana M. Van 
Rensselaer, the contractors.—— Silver Creek. A sewerage 
system is projected. 

New Jersey.—Orange. The Common Council has not 
yet awarded the cont.act for building the main trunk 
sewer from Orange to the Passaic River, although the 
bids have been under consideration for some time, and the 
date has passed when the contractors were to be required 
to begin on the work according to the conditions of the 
bid. The delay is due to the fact that Bloomfield and 
Montclair have not yet fully determined whether they 
will unite in the use of the trunk sewer. Montclair is 
willing to do so, but its consent is contingent upon being 
permitted to lay a connecting sewer through Bloomfield. 
The latter township wants, in consideration for its coa- 
sent, the right to join the system at any time without at 
present assuming any responsibility. Orange does not 
care to builda larger sewer than is necessary for those 
places which are to use it. 

Pennsylvania.—Harrisburg. A sewer in the Sixth 
Ward,on Muench St.,is proposed.——Williamsport The 
contract for sewer pipe has been awarded to the Lock 
Haven Clay Works Co., of Lock Haven, Pa., and Guise & 
Jacoby have the contract for construction. ——Bellefonte. 
A system of sewers is proposed. South tcranton. A 
se wer on the South Side is proposed.——Philadelphia. It 
is proposed to proceed with the construction of the Wis- 
sahickon intercepting sewer. 

Kentucky .— Bowling Green. Mr. J.M. Humphrey, of 
Memphis, ‘Tenn., will report upon a system of sewers. He 
has been investigating the location in company with the 
city engineer, Col. Crump. 

Georgia.—Cedartown. Plans for the new sewerage 
system are being prepared by Hartford, Herbert & Co., of 
Chattanooga, Tenn. 

Ohio.—Columbus. The Board of Public Works will 
advertise for new proposals for the construction of sewers 
in District 2. 

Indiana.—Elkhart. A sewer contract has 
awarded to Miller & Mims, of Council Bluffs, Is. 

Arkansas .—Little Kock. Plans are to be prepared for 
a complete system of sewerage, 

Idaho .—Boise City. A contract has been let for a sew- 
erdze system to cost $100,000. 

Oregon.—Oregon City. An ordinance has veen pre- 
pared for a system of sewerage and plans have been made 
by the city engineer. 

Washington .—Fairhaven. A petition has been pre- 
sented for sewerage for North Fairhaven. 

Street Work.— Massachusetts.—Lowell. It is pro- 
posed to extend and widen Dummer 8t., at a cost of $50,000. 

New York.—Rochester. Kast Ave. bas been paved 
with Canton brick on a concrete foundation.—— Dunkirk. 
The contract for brick paving on E. ith St. has been 
awarded to Mr. Rider. the brick to be of the Brady's 
River Co. or Park Fire Clay Brick Co.'s make.——Buffalo. 
The Claflin Paving Co., of Cleveland, U., has the contract 
for block paving on Seneca St., for $61,000. 

Pennsylvania,—Philadelphia. Mr. Smedley has had 
two plans prepared for the proposed boulevard from the 
City Hall to the Park. Both show sidewalks 25 ft. wide, 
with green areas in front of the house and a clear space 
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of 15 ft. tothe curb. One has a space wide enough for car 
tracks and a carriage to right and left of a single broad 
driveway, with trees on either side. In the other the 
middle space is divided bya bicycle path. The former is 
preferred. The Highway Committee has approved Mr. 
Windrim’'s estimate of about $1,100,000 for 1892.-— Erie. 
Brick paving is proposed for 17th St. 

North Carolina,—Salisbury. A contract of street work 
amounting to about $25,000 has been awarded to N. B. & 
J.C. MeCandless, 

Florida.—Jacksonville. Brick paving is suggested. 

Michigan.—Detroit. The National Paving & Construc 
tion Co. , of Adrian, is putting down cement sidewalks. 

Indiana,—Indianapolis. It is proposed to pave West 
Washington St. with brick, and Massachusetts Ave. with 
asphait.—Richmond. An order for 40,000 brick for Fort 
Wayne Ave. has been given to the Canton Brick Co., of 
Canton, O. 

Illinois,—East St. Louis. Elco gravel is to be laid on 
some streets.——Alton. Brick paving is being laid.—— 
Jacksonville. A contract for Berea sandstone sidewalk 
has been awarded to J. Silva, of Springfield, at $18,000. 

Wisconsin.— Ashland. About $500,000 will be spent on 
streets and parks. Paving contracts have been let 
amounting to $22,000. 

Missouri.—St. Louis. The proposed boulevard system 
aggregates nearly 52 miles. 

California, 
Geo. F. Allardt for the West Oakland park improvement 
and Lake Merrill boulevard.——-Alameda. Artificial stone 
sidewalks are to be laid, Santa Barbara. The City 
Council has adopted plans for a boulevard 100 ft. wide, ex- 
tending about one mile along the beach in front of the 
city, just above the high water mark, and protected from 
the sea by a heavy bulkhead. The sidewalk and roadway 
will be paved with bituminous rock and lined with double 
rows of trees. An extension 25 ft. wide will cross Castle 
Rock to the beach beyond, and an extension 40 ft. wid 
will extend east of State St. a mile and a half tothe Mon 
tecito beach. The work will cost about $101,000, 

Manitoba,—Winnipeg. The city engineer has pre- 
sented estimates as follows forcedar block and macadam 
paving: 

Cedar block. 
311,000 
13,500 
5,000 
24,000 
7,d00 
13,500 


Macadam. 
$8,500 
10,000 


Smith St......... 
Logan St 

Assiniboine St......... 
Jarvis and Dufferin St 


18,000 
6,000 


Notre Dane St... 10,000 


Total. inprheesiae’s $74,500 $52,500 

Bonds. —Oakland. Cal. ; $400,000 for West Oakland Park, 
$100,000 for Lake Merrill Boulevard. Beaumont, Tex.; 
$30,000 for streets and sewers, $6,000 for water-works ex 
tension. Kansas City, Mo.; $175,000 for completing O. K 
Creek sewer to Turkey Creek. Columbus, Ga.; $175,000 
for sewers; vote to be taken Jan. 16. losco County, Mich,: 
$5,000 for reclaiming 25,000 acres of swamp. Newburyport, 
Mass. ; $15,000 for sewer debt. Toledo, O.; $80,000 for street 
improvements, 
ton, O.; $198,000 for paving, sold to Blake Bros., of Boston, 
Mass., for $211,970. 


ELECTRICAL. 

Electric Light.— Wakefield, Mass.—Municipal own- 
ership is not recommended, as the city would have to 
purchase the plant of the Wakefield Electric Co. 

Cambridge, N. Y.—A contract for 500 incandescent 
lights has been awarded to Bernard & Co., of Troy, N. Y. 

Allegheny, Pa.—There is public opposition to the pro- 
posal to increase the city debt $100,000 for electric light- 
ing. 

Vicksburg, Miss,-~-Proposals tor electric lighting will 
be received by the Mayor Dec. 17. 

Norwalk, O.—-The contract for lighting the streets for 
® years has been awarded to the Incandescent Light & 
Power Co, at $58 and $62.50 per light for 1 o'clock and all 
night lighting. 

Mascoutah, 1U,—The city has passed an ordinance 
contracting with the Mascoutah Electric Light Co., and 
the plant will be in operation by December. 

Milwaukee, Wis.—A resolution has been referred to 
the Street Lighting Committee. directing the Board of 
Public Works to enter into a5 years’ contract with the 
Badger Illuminating Co. for the use of the Thomsoh- 
Houston patents of the electric lighting upon the present 
terms of $112.50 per light per year. 

Kirksville, Mo,—It is proposed to issue $38,000 in bonds 
for electric lighting. 

Seattle, Wash.—It is proposed to spend $30,000 on an 
electric light plant. 

Companies,—Crouch-Houston Electrical & Mfg. Co,. 
of Eugene, Ore.; to manufacture the Crouch safety dy- 
namo; F. J. Crouch, of Eugene; $1,000,000. New York 
Electric Construction Co., of Jersey City, N. J.; John H. 
Hapgood, P. B. Vermilyea and Geo. E. Hutchinson: 
$100,000. Union County Electric Co., Roselle, N. J.; H. P. 
Baldwin, of Roselle; H. M. Byllesby, of St. Paul. Minn.; 
W.H. Moore, Plainfield, N. J.; $30,000. 


CONTRACTING. 
Bridges and Approaches.—New York, N. ¥.—The 
total bid of the Pennsylvania Steel Co. for the Macombs 


Oakland. Plans have been prepared by Mr , 


Nashville, Tenn. ; $75,000 for sewers. Day - 
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Dar bridge, the detail list of bids for which was given 
last week, was $815,536, and not $885,536. The company’s 
bid was the third from the lowest and not next tothe 
highest. 

Pipe. — Milwaukee, Wis.—The contract for 1,600 tons 
of cast-iron water pipe has been awarded to Dennis Long 
& Co., of Louisville, Ky., at $24.94 per ton. 


Canal.—The following proposals have been received by 
Gen. O. M. Poe, U. 8. Engineer Office, Detroit, Mich., for 
10 gate anchorages for the new 800-ft. lock of the Sault 
Ste. Marie Canal; King Iron Bridge & Mfg. Co., Cleve- 
land, O., 5 cts. per Ib. for wrought steel, 3 cts. per lb. for 
cast iron; total, $20,447. Walker Mfg. Co., Clevelaud, O., 
6.1 cts., 244 cts., $21,129. Keystone Bridge Co., Chicago, 
IIL, 6.36 cts., 3 cts., $22.336. Phoenix Lron Co., Trenton, 

. .. 2.2 ete, $23.475. Russell Wheel & Foun- 
dry Co., Detroit, Mich., 7.2 cts., 2.83 cts., $25,589. W. F. 
Hopkins, St. Louis, Mo., 7.9 cts., 2.97 cts., $26,474. Passaic 
Rolling Mill Co., Paterson, N. J., 64 cts., 44 cts., $28,614 
Dry Dock Engine Works, Detroit, Mich., 84¢ cts., 344 cts. 
$28,666. Williard S. Pope, Detroit, Mich., 1044 cts., 3% 
ets., $32,345. 

Removal of Wreck.—The following proposals for re 
moving the wreck of a schooner in Hyannis Harbor, 
Mass., have been received by Major Livermore, U.S. En- 
gineer Office, Newport, R. L: Charles W. Johnston. 
Lewes, Del., $935; Enoch Townsend, Somer’s Point, N. J., 
$1,645; William E. Chapman, New York, N. Y., $1,800, 
George W. Townsend, Boston, Mass,, $2,091; Hiram W. 
Phillips, Quincy Point, Mass., $3,000. 


Dumping Apparatus.—The contracts for the James 
River dumping apparatus at Richmond, Va., have been 
awarded as follows by Col. Wm. P. Craighill, U.S. En- 
gineer Office, Baitimore, Md., Railway track and transfer 
slip, C. D. Langhorne, Richmond, Va,, $8,350; caisson, H. 
T. Morrison & Co., Petersburg, Va., $2,476; car, Tredegar 
Co., Richmond, Va., $325. 


Bridges—The contracts for two bridges have been 
awarded by Mr. Maxwell, State Engineer of Colorado: 
Grand River bridge at De Beque, Missouri Valley Bridge 
Co., $12,490. Bear River bridge, at Craig, Wrought Iron 
Bridge Co,, of Canton, O,, $4,445, 


PROPOSALS OPEN. 


Sewer Pipe.— Winnipeg, Man.— About 18,000 ft. of 
% to 21-in, vitrified pipe. D. Smith, Chairman of Commit- 
tee on Works. Novy. 12. 

Buildings —Chicago, Ill.—IWlinois buifaing for the 
Worid’s Fair. Architects, W. W. Boyington & Co., 157 
La Salle St. J. P. Reynolds, Director-in-Chief, Illinois 
Board of World’s Fair Commissioners, Montauk Build- 
ing. Nov. 18. 

Ukiah, Cal.—Jail and sheriff's office. 
Clerk of Mendocino County. Jan, 4. 

Lighting.— Vicksburg, Miss.—Electricity or gas. R. 
V. Booth, mayor. Dec, 7. 

Mattoon, Til,—Lighting with are lights of 2,000 c. p. 
op an area of about 14% sq. miles (1,000 acres). Frank 
Kern, mayor. Nov. 7. 

Bridge.— Kansas City, Mo.—I\ron bridge, 100-ft. span. 
F. J. O'Flaherty, County Surveyor. Nov. 9. 

Paving.—St. Lowis, Mo.—Wood block paving on 
bridge. Board of Public Improvements. Novy. 10. 

Elevators.—Three passenger elevators, one mail eleva- 
tor and one ash elevator, all hydraulic; with pumps, 
tanks, cars, &c., for the U. 8. building at Pittsbure, Pa. 
W. J. Edbrooke, Supervising Architect, Treasury De- 
partment, Washington, D.C, Nov. 19. 

Highway.—Groton, Conn,—Macadamizing 244 miles 
from Groton to Eastern Point. The Road Committee. 

Bridge and Culvert.—Lift bridge over the Erie Canal 
at Rowe St., Rochester, N. Y.; Nov. %. Culvert under the 
Erie Canal at Adams Basin; Nov. 5. Edward Hannan, 
Superintendent of Public Works, Albany N. Y. 


MANUFACTURING AND TECHNICAL. 


Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa., will build a four-cylinder Vauclain 
compound engine for the Pike’s Peak rack railway. The 
Schenectady Locomotive Works, of Schenectady, N. Y., 
have delivered 2 of 4 ten-wheel compound engines for the 
Southern Pacific. The Brooks Locomotive Works, of 
Dunkirk, N. Y., are building 12 moguls for the Lake Erie 
& Western. The Rogers Locomotive Works, of Paterson, 
N. J., have built two Jull snow plows, for the Chicago, 
Burlington & Quincy and Chicago & Northwestern. The 
Cooke Locomotive Works. of Paterson, N. J., have an 
order from the Chicago, St. Paul & Kansas City. The 
shops of the Grant Locomotive Works, of Chicago, IIL, 
are progressing. The Lake Shore & Michigan Southern 
is getting bids on 30 engines. 

Cars.—The Harvey Steel Car Co., of Chicago, Ill., has 
built a number of grain cars for the Chicago, Milwaukee 
& St. Paul. The Michigan Car Co., of Detroit, Mich., has 
an order for 600 gondola cars and 150 box cars for the 
Pennsylvania; they will have Janney couplers and the 
box cars will bave automatic brakes. The St. Charles 
Car Co., of St. Charles, Mo., has an order for 300 coal cars 
of 60,000 Ibs. capacity for the Texas & Pacific. The Canda 
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Mfg. Co. will build car works at Carteret. \ | 
Chicago, Milwaukee & St. Paul has ordered 40 \¢.);; 
cars; it is building its own freight cars. The | 


has an order for 10 electric cars for the State Si. ine 4) 
bany, N.Y. a 
Street Car Heating.—The Toronto Street ky. (o,, of 
Toronto, Ont., has given an order to the McClar) Mig. Co 
for equipping the cars with the McClary stove. 
Electric Elevator.—The Edison Electric Iurminating 
Co., of Brooklyn, N. Y., has equipped its passenger ele 
vator with the method of controlling electric iwotora 
brought out by H. Ward Leonard & Co., of New York 
The arrangement is said to give absolute contro! of the 
car and to require very little attention. As the current 
on the motor is constant, whatever the speed may be, the 
neutral point is fixed and the brushes require no adjys; 
ment to prevent them from sparking. The motor op: 
erates continuously at its highest efficiency and there jx 
no likelihood of the armature burning out, due to sudden 
changes of load, It is possible to instantly reverse the 
car and motor at any speed without strain, while the 
motion under all conditions is similar to that of a by 
draulic elevator. 


The Berlin Iron Bridge Oo., of Kast Berlin, Conn. 
has designed and will build the new iron boiler house for 
the Oswego Pulp & Paper Co., ac Fulton, N. Y. 

The Aerated Fael Co., of Springfield, Mass., states 
that it has begun suits in the U. 8. Circuit Court for the 
District of New Jersey, against a firm in that state, for 
making and selling apparatus infringing its patents, and 
against (two glass manufacturing companies for using 
such apparatus. The company claims that its patents 
cover the whole system of burning oil with compressed 
air, automatically regulated, and considers any other oil 
burner to be used with compressed air as an infringemen\ 
of its rights. 


The Joseph Dixon Crucible Co., of Jersey City, N.J., 
states that the Moniteur Industrielle recommends the use 
of a mixture of oiland graphite on all screws in machinery, 
as it will prevent them from begoming fixed and pro- 
tect them from rust. The company has for some years 
prepared graphite mixtures which have found great 
favor with machinists and steamfitters. Dixon's graphite 
pipe joint mixture is said to be very much better than 
red lead, while Dixon's graphited oil is used where a 
thinner mixture is desired, and also for lubricating bear 
ings. 

Companies.—Acme Railway Signal & Mfg. Co., of 
Galesburg, Ill. ; $50,000. Belmor Smokeless Steam Gener- 
ator Co., of San Francisco, Ll. ;George E. Belmor, George 
L. Anderson and 8, C. Parker; $500,000. Puget Sound 
Iron Co., of Seattle, Wash.; $1,000,000. New York Frog 
& Switch Co., of Hoboken, N. J.; J. L. Nevin, A. A. 
Franck and M. P. Merseles, of Jersey City, N. J.; $100,- 
000. Eagle Iron & Steel Co., of Ironton, O.; $100,000, 
Granite Concrete Co., of Chicago, Ill.; granite-concrete 
roadways, sidewalks, &c.; $1,000. Lewis Valve Gear Co. 
of East St. Louis, lll.; W. J. Lewis, L. B. Fisk and E.8 
Marshall; $600,000. Pneumatic Supply Co., of San Fran 
cisco, Cal. ; Thomas Trebell, M. M, O’Shaughnessy and ©. 
C, Morehouse; $500,000. 


Metal Market Prices —Rails.—New York: $3); old 
rails, $21 for iron and $16.50 to $17 for steel; girder rails 
#40. Pittsburg: $30; old rails, $23.50 to $24 for ironand 
$17 to $18.50 for steel. Chicago: $31.50 to #33; old rails 
$22 for iron and $14 to $16 for steel. 

Track Materials.—New York; steel angle bars, 1.7 to 
1.9 ets. ; spikes, 2.15 to 2.25 cts, ; track bolts, 2.8 to 3 cts., with 
square @yd hexagon nuts. Pittsburg: splice bars, 1.75 to 
1.85 cts. foriron or steel; ironor steel spikes, 2.1 to2.? 
cts.; iron track bolts, 2.7 cts. with square and 2.8 with 
hexsgon nuts, Chicago: splice bars, 1.8744 cts. for iron,? 
cts. for steel; spikes, 2.2 to 2.25 cts.; track bolts, 2.75 cts. 
with hexagon nuts. 

Pipe ,.—Cast iron, $20 te $30 per ton. Wrought iron, dis: 
counts as follows, at Pittsburg: 57% and 47% per cent. on 
black and galvanized butt-welded; 6744 and 55 per cent 
on black and galvanized lap-welded. Casing, 55 per cent 

Foundry Pig Iron.—New York: $14.25 to $17. Pitts 
burg: $14.50 to $16.50. Chicago: $14.50 to $17.50. 

Lead,—New York: 4.2 to 4.25 cts, Chicago: 4 to 12 
cts. St. Louis: 4 cts. 

Structural Material.—New York; beams, 3.1 cts: 
channels, 3.1 cts.; angles, 1.9 to 2.1 cts.; tees, 2.4 W 
-75 cts,; sheared iron plates, 1.95 to 2.25 cts.; steel plates, 
9% to 2.15 cts. for tank, 2.2 to 2.3 ets. for shell, 2.45 to 2.65 cts 
for flange, 3 to 3,25 cts. for firebox. Pittsburg: beams. 
3.1Lets.; channels, 3.1 cts.; angles, 2cts,; tees, 2.6 cts.; uni- 
versal iron mill plates, 2 to 2.05 cts,; sheared steel bridge 
plates, 2.15 to 2.2 cts.; refined bars, 1.8 to 1.85 cts.; steel 
plates, 2.05 to 2.1 cts. for tank, 2.15 cts. for shell, 2.4 to 2.55 
cts. for flange, 3.9 to 4.25 cis. for firebox. Chicago: beams, 
3.2 cts. ; channels, 3.2cts.; angles, 2.05 to 2.1 cts,; tees, 2.! 
cts.; universal plates, 2.1244 cts.; sheared stee! plates, 
2.2 to 2.25 ets. for steel; steel plates, 2.4 to 2.6 cts. for 
tank, 2.75 to 3 cts. forvshell, 3to 3.5 ets, for flange, 
to 5.5 cts. for firebox! boiler rivets, 4.25.cts. 
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